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PREFACE. 



The principal object of this book is to assist the 
teacher in leading the pupil gradually and system- 
atically from the analysis of the simple to that of 
the complex problem, a peculiarity of this series 
which has received universal commendation. 

The distaste for the study of ftitellectual arith- 
metic, which is frequently found in schools, is chiefly 
due to the inability on the part of pupils to per- 
form, readily, mental calculations. To make them 
prompt, plucky, and self-reliant, ready to grapple 
with and to overcome diflBculties, numerous black- 
board exercises and brief methods of combining num- 
bers -in the fundamental rules, fractions and interest, 
are introduced. 

Tb more clearly unfold by mental, the principles 
of written arithmetic, it is thought that the same 
formulas should be used in both, the s^-me methods 
of anlaysis given, similar slate and blackboard exer- 
cises introduced, and the subjects presented in the 
same order, that the pupil may fully a^Tjrec.\«l<b 
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IV PREFACE. 

that mental aud written arithmetic are one and the 
same thing in fact and expression. 

The exercises for general analysis are so arranged, 
that the simple precedes and illustrates the complex, 
and so comprehensive as to embrace every variety 
of language by which mathematical relations are 
expressed in problems. This is a new feature, which 
it is hoped, will give a stimulant to healthy men- 
tal activity. 

The author has endeavored to give a practical 
exposition of the Metric system of weights and 
measures. By retaining the names of such only of 
the denominations as are necessary- in the trans- 
action of business, he has simplified the cumbrous 
nomenclature which forms so great an obstacle to its. 
general introduction. 

In view of the cordial reception which has been 
accorded to the former numbers of the Natural Series 
by his fellow teachers and the friends of education 
generally, the author cannot forbear to hope that 
this effort may meet with a like kind and sympa- 
thetic response; and he, at the same time, would 
tender his sincere thanks for the assistance rendered 
by valuable suggestions and timely criticisms. 
; New Yoek, Jan., 1868. 
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INTELLECTUAL ARITHMETIC 



ADDITIOlir. 

LESSON L 

BLACKBOABD EXEBCISES. 

Model Operations. 






Note. — ^The above black-board exercises are to 
recited as follows : — 

Beginning at one, go round the circle five times, 
the right and to the left alternately, naming the sn 
of the figure at the centre and each successive figu 
on the circumference. 



90 80 70 
ao 10 90 



60 
50 



50 
60 



40 
10 



30 
20 



20 
40 



Formula. — ^3 tens and 9 tens are 12 tens ; 12 tens are e(^c 
to 120 units. 
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4 IKTELLECTUAL ARITHMETIC. 

!• Bule*"*" — !• Annex a cipher to the mm of the 
left hand column; thus: 12, 120; 16, 160; 16, 160; 
11,110; dc. 

SUGGESTIONS TO THE TEACHER. 

Preparation, f — Each pupil should write on his slate ien eTer- 
cises like the model, and repeat mentally the sum of each example, 
(See Rule,) at least five times, commencing at the left and the right 
alternately. 

Recitation. — Exercise 1. Let the Teacher write on the hlack- 
board ten exercises like the model ; and the pupil should recite them 
in the same manner. (See Rule.) 

JSSc. 2. Require the pupils, singly or together, to give the sum 
of each example as soon as it is pointed to by the Teacher; thus: 
120, 160, 160, &c. 

JSx, 3. Require the pupils, singly or in concert, to give the sum 
instantly without the use of either slate or of blackboard. 

N. B. — ^Pupils should be required to commit thoroughly the above 
and each of the following blackboard exercises before proceeding. 

PROBLEMS. 

Containmg hit one Elementary Question. 

Mary has 30 books, and Margaret has 40 ; how 
many have both ? 

Abithmetioal Formula. — J[f Mary has 30 looJaa and 
Margaret has 40, both have the mm of these numbers^ which is 
70 looks; hence loth have 70 looJcs, 

♦ Note. — The following rules for recitation are bnt brief directions, In- 
tended to aid in quick and accurate addition. The formulas need not bo 
used after they are nnderstopd. 

t Note.— The following notes in regard to recitation and study are in- 
tended to be snggestive only, llie teacher should vary both according to 
circamstanoeA 
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INTELLECTUAL ARITHMETIC. 5 

1. If Susan has fifty apples and Jane 90 ; how 
many have both ? 

2. Eliza is 30 years old and Laura is 60 ; what 
is the sum of their ages ? 

3. George placed 40 nuts in one pile and 90 in 
another ; how many nuts in both piles ? 

4. A man bought a cow for $30, and a horse for 
$90 ; what was the cost of both ? 

5. A lady paid 80 cents for silk, and 40 cents 
for ribbon ; how much did she pay for both? 

6. Charles paid 30 cents for a slate and 80 cents 
for a book ; how much did he pay for both ? 

7. Hannah counted 30 apples in one basket, and 
50 in another ; how many apples in both ? 

8. John is 40 years old, and Susan is 20 years 
older ; how old is Susan ? 

9. Little Peter is 10 years old, and his father is 
30 years older ; how old is his father ? 

10. I^obert is 30 years older than John, and 
John is 20 ; how old is Robert ? 

Suggestions. — In addition to the above, each pupil may hand to 
the teacher in writing, one or more problems* like the aboye, to be 
read to the class for solution. This will do much to break the 
routine into which classes in mental arithmetic are very apt to fall. 

EXERCISES IN ADDmON. 

What are the sums of the following series of numbers? 
1.-3, 2, 4, 1, 4, 2, 4, 3, 2, 4, 3, 2, 0, 1, 2, 3, 4, 2, Sdc. 
2.-3, ], 3, 2, 4, 1, 3, 2, 4, 1, 2, 3, 8, 1, 4, 2, 1, 4, &c. 
3.-4, 1, 2, 3, 2, 4, 3, 2, 1, 3, 4, 2, 2, 1, 3, 3, 4, 2, Ac. 
4.-4, 2, 5, 3, 3, 2, 1, 1, 4, 2, 3, 0, .5, 3, 4, 4, 1, 2, &c. 
6.-5, 2, 3, 4, 2, 3, 4, 1, 6, 4, 4,2, 0,^,<1,\,^^,&»^. 

i* 
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6 INTELLECTUAL ARITHMETIC. 

Study.-— The pupil should add mentally as follows : 3, 6, 9, 10, 
14, 18, &c., alternating backward and forward, until able to obtain 
the same result ^i;^ limes in successiou. 

Recitation. — Ex. 1. Require each pupil in the class to read 
aloud one or all of these exercises in the same manner as they arc to 
be studied. 

Ex, 2. Require the pupils to add mentally, while the teacher 
dictates the numbers. Each scholar, after he has completed the ad- 
dition, may raise his right hand. Let the teacher then call upon 
some pupil to give a result. Those who have not the same answer, 
should keep their hands up, until a result like their own is given, &c. 
Filially let the teacher give the correct answer. 



LESSON II. 

BLACKBOARD EXERCISES, 

MODEL OPKRATIOXS. 

Recitation.— (See Kote to Lesson I.) 

87 64 35 40 68 90 67 80 94 
60 60 30 79 20 87 60 66 30 

14, 7; 147. 

Form *— 80 and 60 are 140; 140 and 7 are 147. 

2. Rule. — II. To the sum of the tens annex the 
unit figure : thus; 14, 7, 147 ; 11, 4, 1J4 ; 6, 6, 65 ; &c. 

Study and Recitation. — (See Notes to Lesson I.) 

PROBLEMS. 

1. Ellen has 80 cherries ou one tree, and 36 on 
another ; how many cherries on both ? 
Form. — (See Lesson I.) 
TV B.*—Tho formulaB should be omitted as soon as the operation is under- 
Digitized by CjOOQIC 



INTELLECTUAL AEITHMETIC. 7 

2. George bought 5 books for 90 cents, and a 
slate for 47 cents ; how much did both cost him ? 

3. If you give 80 cents for a pair of gloves, and 
86 cents for a neck-tie,, hovp^ much will both cost ? ' 

4. A bookseller sold 5 arithmetics for 99 cents, 
and 2 readers for 50 cents ; how much did he receive 
for both ? 

5. For 7 sheep ^ farmer received $70, and for a 
cow $68 ; how much did he get for both ? 

6. A farmer sold 60 sheep, and kept 49 ; how 
many had he at first ? 

7. A farmer sold 80 bushels of oats, and had 85 
left ; how many bushels had he at first ? 

8. Charles is 43 years older than James; James 
is 20 years old ; how old is Charles ? 

9. John was 20 years older than Richard ; Rich- 
ard died when he was 55 years old ; how old was 
John at that time ? 

10. A boy spent 90 cents, and had 88 cents left ; 
how many cents had he at first ? 

EXERCISES IN ADDITION. 

Wliat are the sums of the following series of 
numbers ? 

1.— 3, 4, 5, 6, 7, 1, 3, 4, 2, 5, 7, 1, 3, 4, 7, 5, &c. 
2.-2, 4, 6,. 7, 5, 3, 2, 6, 5, 4, 2, 7, 1, 3, 6, 5, &c. 
3.-7, 5, 6, 4, 3, 1, 2, 3, 2, 4, 7, 3, 5, 4, 1, 3, &c. 
4.-5', 6, 5, 7, 5, 2, 3, 2, 1, 2, 3, 4, 7, 5, 6, 5, &c. 
5.-4, 3, 7, 6, 4, 2, 1, 4, 4, 7, 6, 3, 5, 4, 1, 2, &c. 
Study akd RKoiTAyiON.— (See Lesson 1. 'SvAjc:^ 
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INTELLECTUAL ARITHMETIC. 



LESSON III. 
BLACKBOARD EXERCISES. 






Recitation. — (See Lesson I. Note.) 

63 24 82 45 68 63 72 85 91 
72 84 IS 14t 71 76 77 73 78 

13,5; 135. 



FoKM.— 70 and 60 are 130 ; 2 and 3 are 5 ; 130 and 5 are 



135. 



3. Rule. — in. To the sum of the tens annex the 
sum of the units: thus; 13,5, 135; 10, 8, 108; 15, 
6, 155, &c. 

PROBLEMS. 

1. If I pay $19 for a saddle, and $30 for a horse ; 
how much do I pay for both ? 

2. Andrew paid 36 cents for 8 quarts of nuts, 
and 83 cents for a loaf cak^ ; how much did both 
cost ? , 

3. James sold 8 melons for 93 cents, and his 
brother Henry sold 11 melons for 25 cents more ; 
how much did Henry receive for melons ? 
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INTELLECTUAL ARITHMETIC. 9 

4. Nine pens are worth 11 cents, and 20 are 
worth 56 cents, how much are all worth ? 

6. A farmer sold 2 pounds of butter for 93 cents, 
and 3 pounds for 9i cents ; how much did he get ? 

6. A man bought 25 pounds of cheese for $3 at 
ofne time ; and at another time 83 pounds for $12 ; 
how many pounds of cheese did he buy ? 

7. A miller sold 27 bushels of com, and had 42 
bushels left; how many bushels had he at first? 

8. Bought a carriage for CO dollars, and a harness 
for 35 dollars ; how much did both cost ? 

EXERCISES I:T ADDITION. 

(1.) (2.) • 

26 + 30= 56 41 + C7= 

41 + 67=108 34+45= 

34+41= 75 23 + 86= 

67+81=148 80+40= 

03 + 41=134 37+62= 

41 + 72=113 41 + 68= 

Preparation and Kbcitation. — Fxcrcise. — 1. The above, and 
the following exercises arc to be copied and completed on slates or 
paper at the seats, (see Ex. 1,) and then read with the answers r.t 
recitation. ' 

-Ear. 2. Let the class complete the exercises from the boo!:, 
giving the answers aloud. 

Ux. 3. Let the class be thoroughly questioned, and lot t!ie 
answers be grven without the book. 

Ex. 4. Should the above and the following exercises be insufl- 
cicnt to make the pupils skilful in combining wvmvVk^^^ TaawXaS^c^ ^ '^"^ 
.it si^rbt, lot the teacher dictate combinationa, \.o\><i ^iWK^'aX^^ ^j^."^^ 
scats and recited in the usual manner. 

Digitized by CjOQQIC 



(3.) 


(•^•) 


46-1-33 


S4+S2 


Tl + 63 


07+83 


81 + 87 


94+G2 


42+97 


33+86 


46+33 


41 + 72 


96+43 


41 + 67 
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LESSOK" IV. 

BLACKBOARD EXERCISES. 

la which the sums of the columns of units exceed nine. 

38 8i 73 34 35 36 37 38 39 

11 27 97 87 47 76 78 87 67 

10, 15; 115. 

ToEM. — TO and 30 are 100 ; 8 and 7 are 15 ; 100 and 16 
aro 115. 

4:. Rule. — ^TV. Write the sums of the tens and units 
sefparately ; add the tens of each sum to the units^ of the 
preceding sum; thus: 10, 15; 1 (0+1)5; 115: 10, 
11; 1 (0+1) 1; 111: 16, 10; 1 (6+1) 0; 170, &c. 

Study and Recitation. — (See Lesson I. Note.) 
PROBLEMS. 

1. Giarles lias two notes due him, one for $48, 
and the other for $78; how much is due him in 
dl? 

2. If I pay $57 for sugar, and $27 for salt ; how 
much do I pay for both ? 

3. John gave 20 cents for 38 sheets of paper, 
and 94 cents for a slate; how much did both cost ? 

4. A merchant paid $37 for some sugar, and 
0^0 for some molasses ; how much did both cost ? 

5. There are 94 pens in one Toox, and 86 pens in 
another; how many have \)ot\\1 
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6. A man rode 68 miles in the cars on one day, 
and 59 miles the next ; how many miles did ho 
travel in all ? 

7. Jane has 13 pins in her cushion, and Mary 
has 28 in hers ; how many pins in both cushions ? 

8. There are 2 bags of coffee in the closet, the 
first contains 26 pounds, the second, 18 poiind3; 
how many pounds in both bags ? 

EXEBCISES. 



(1.) 


(2.) 


(3.) 


(4.) 


42+3(5= 


01+37 


64+87 


89 + 67 


41+37= 


41 + 8G 


38+64 


38+ 8G 


86+43= 


93+86 


93 + 87 


97+95 


84+16= 


41+83 


44+87 


67+83 


37+42= 


72+46 


39+64 


67+37 


86+47= 


87+89 • 


59+78 


41 + G7 


SnrpT AND 


Recitation.— 


■See Lesson IIL 





828 
467 



LESSON V. 

BLACKBOARD EXERCISES. 
In which the sum of the tens does not exceed nine. 

MODEL OPERATION. 

631 

467 



234 
839 



861 
622 



939 

422 



681 

715 



701 
973 



838 
865 



931 
647 



12, 8, 15; 1295. 

Form. — 400 and 800 are 1200 ; 67 and 28 are 96 ; 1200 and 
95 are 1295. 

lLLU8TBATION.^12y 8, 15 ; 1^^5 \ \^, ^ A"^ \ ^'^'^*^' 
14, 8, 3; 1483. 
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12 INTELLECTUAL ARITHMETIC. 

413 349 416 841 806 836 413 
672 . 412 672 747 433 717 672 

PROBLEMS. ' 

1. A man rode 45 miles on one day, and 67 
riilcs on another ; liow many miles did he ride on 
both days ? 

2. A man sold 80 pounds of butter at one time, 
and 68 pounds at another time ; how many pounds 
did he sell in all ? 

3. A man paid 78 dollars for 9 calves, and 38 
dollars for 20 sheep ;. how much did both cost ? 

4. Henry had 38 cents after he had given away 
40 ; how. many cents had he at first ? 

5. Andrew gave away 27 cents, and had 46 re- 
maining ; how many cents had he at first ? 

0. 20 oranges cost 76 cents; 40 apples cost 87 . 
cents ; how much did both cost ? 

7. A farmer gave $109 for some sheep, and $56 
for a cow ; how much did he give for both ? 

8. A lady paid $220 for a carpet, and $620 for 
other furniture ; how much did she pay out in all ? 



LESSON VI. 

BLACKBOARD EXERCISES. 

In which the sum of the tens exceeds nine. 

896 867 878 678 917 843 987 

4T4 947 434 483 627 496 382 



J2, 26, 10; IS'^O. 



,y Google 



INTELLECTUAL AEITHMETIO. 13 

Form.— 400+800=1200; 74+96=170; 1200+ 
170=1370. 

Hule. — Write the sums of the hundreds, tens, and 
units separately/ ; add the tens of each sum to the units 
of the preceding sum/ thus: 12, 16, 10; 1 (2+1) 
(6+1) ; 1370. 

PROBLEMS. 

1. How many are 10+1? 30+2? 50+3? 
rO+7? 90+4? 20+6? 40+1? 60 + 9? 80+8? 
XOO + 2? . 

2. How many are 21 + 2? 41 + 2? 51+2? 
61 + 7? 81 + 9? ,91 + 7? 11 + 9? 31+7? 71 + 5? 
101 + 6? 

3. How many are 22 + 6? 32+4? 12+5? 
42+3? 52 + 8? 62+3? 82 + 7? 72 + 5? 102 + 8? 
92+7? 

4. How many are 13+5? 23 + 7? 33+6? 
63+8? 43+4? 63 + 5? 73+4? 83 + 8? 103 + 7? 
93 + 6? 

5. How many are 24 + 8? 64+5? 84+12? 
14+8? 54+6? 74+8? 94+6? 34+3? 104+7? 
24+6? 

6. How many are 35 + 4? 65 + 3? 85 + 7? 
95 + 10? 25 + 6? 85 + 4? 75 + 9? 45 + 3? 105 + 9? 
115+6? 

7. How many are 16 + 3? 36 + 9? 46+5? 
76 + 8? 86+4? 26+7? 96 + 10? 106 + 9? 116 + 8? 
16 + 5? 

8. How many are 27+8? 37+6? "47+4? 
97+3? 107+6? 127+10? 17-J-8? 57+9^ ^-^-Vl^ 
77+3? n i 

Digitized by V^OOQIC 



14 INTELLECTUAL ARITHMETIC. 

9. How many are 28 + 8? 58 + 9? 68 + 6? 
78 + 7? 98 + 9? 48 + 4? 38 + 3?- 128+5? 68 + 7? 
88 + 8? 

10. How many are 19 + 6? 29 + 5? 39 + 4? 
59 + 7? 99 + 9? 89 + 3? 49 + 8? 59 + 8? 39 + 3? 

11. How many are 6, 8, and 3 ? 4, 8, and 9 ? 3, 
7, and 8 ? 5, 4, and 7 ? 9, 5, and 4? 6, 4, and 7 i 
4, 3, and 10? 7, 8, and 2? 6, 5, and 4? 2, 8, 
and 9? 

12. How many are 3, 7, and 12 ? d-, 9, and 7? 

6, 4, and 5? 12, 2, and 7? 4, 10, and 6 ? 8, 4, and 
6 ? 2, 8, and 4 ? 5, 8, and 11 ? 6, 9, and 3 ? 4, 2, 
and 7? 

13. How many are 5, 8, and 7 ? 6, 2, and 9 ? 3, 
4, and 10 ? 4, 7, and 8 ? 9, 6, and 3 ? 12, 3, and 5 ? 

7, 6, and 2? 4, 6, and 10? 5, 8, and 6 ? 9, 2, and 9? 

14. How many are 6, 3, and 10 ? 5, 8, and 7 ? 
3, 12, and 9? 4, 10, and 8? 9, 6, and 2 ? 4, 3, and 
8? 5, 7, and 8 ? 6, 8, and 9? 5, 4, and 7 ? 8, 10 
and 3 ? 

15. How many are 9, 11 and 2 ? 6, 9, and 3 ? 4, 
3, and 7? 6, 8, and 7? 8,4, and 11? 14, 3, and 
6? 15, 2, and 9 ? 12, 4, and 8- 10 3, and 7? 4, 6, 
and 5 ? 

16. How many are 3, 4, and 16? 4, 6, and 5? 
6, 17, and 6 ? 4, 7, and 12 ? 4, 7, and 14 ? 9, 11, 
and 16 ? 

17. A man bought 6 apples at one time, 14 at 
another time, and 11 at another time ; how many 
did he buy in all ? 
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INTELLECTUAL ARITHMETIC, 15 

.LESSON VII. 

BLACKBOARD EXERCISES. 

Containing the combination of more than two 
numbers. 









MODEL OPERATION. 








27 


54 


27 


56 41 86 


67 


68 


43 


36 


67 


86 


78 67 43 


83 


34 


26 


46 


83 


• 43 


87 37 78 


74 


67 


84 



FoBM.— 46 + 30=76; 76+6=82; 82+20=102; 102 + 7=109. 

S» Hule. — V. To the first number add the tens 
and units of each number consecutively ; thus : 46, 76, 
82, 102, 109 ; 83, 143, 150, 200, 204, <jbc. 



PBOBLEMS. 

1. James gave 118 cents for a squiiTel, 282 cents 
for a cage, and 215 cents for nuts ; how much did 
he pay in all ? 

2. An orchard contains 15 cherry trees, 37 plum 
trees, and 45 apple trees; how many trees are in 
the orchard ? 

3. James is 19 years old, John 20, and Charles 
22 ; what is thp sura of their ages ? 

4. A farmer bought a liorse for 65 dollars, a sad- 
dle for 16 dollars, and a bridle for 9 dollars; what 
did he pay for all ? 

5. A lady bought a piece of tape for 10 cents^ a 
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16 INTELLECTUAIa AEITHMETIO. 

paper of pins for 18 cents, and a pair of scissors for 
30 cents ; bow much did she pay in all ? 

6. A farmer has 15 sheep in one field, 25 in 
another, and 37 in his barn-yard; how many hgs 
he in all ? 

7. A merchant buys 37 barrels of flour from one 
miller, 30 from another, and 27 from another ; how 
many barrels does he buy in all ? 

8. A farmer had a horse, for which he paid 36 
dollars, he sold it for 27 dollars more than he paid 
for it ; what did he receive for it ? 

9. How many are 7-fl6? 7+26? 7+4:6? 7-f- 
36? 7+56? 7 + 96? 7+86? 7+76? 7+66? 

10. How many are 8 + 17? 8+37? 8 + 27? 8+ 
57? 8 + 47? 8 + 67? 8 + 97? 8 + 87? 8 + 77? 

11. How many are 9+18? 9 + 38? 9 + 28? 
9 + 58? 9 + 48? 9 + 68? 9 + 98? 9+78? 9 + 88? 

12. How many are 11 + 19? 11 + 29? 11 + 39? 
11 + 59? 11+49? 11 + 99? 11+89?. 11 + 69? 

13. Ho-w many are 12 + 29? 12+19? 22 + 49? 
32 + 69? 42 + 39? 62+89? 72 + 79? 92 + 69? 

14. How many are 13 + 69? 14+51? 26 + 62? 
36 + 23? 83 + 31? 73 + 14? 43+38? 93+46? 63 + 
73? 83 + 83? 

15. How many are 78 + 62? 47+63? 89 + 76? 
34+67? 89 + 37? 68 + 78? 34+67?. 25 + 67? 89+ 
67? 34 + 68? 

16. How many are 46 + 157? 67+83? 60 + 32? 
68 + 43? 76 + 86? 96+67? 34+67? 86 + 72? 17+ 
62? 34+67? 
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17. How many are 34+67? 67+82? 46 + 32? 
21+67? 41 + 67? 78+361 68 + 73? 46 + 86? 34+ 
66? 16+46? 

. 18. How many are 43 + 72? 67+83? 43+72? 
67+83? 86 + 83? 67+86? 34+86? 73+86? 96+ 
'27? 34+67? 



(19.) 


(20.) 


(21.) 


(22.) 


64+43 


87 + 67 


413+672 


913+467 


87+67 


43+89 


837+867 


389+413 


72+68 


97+67 


413+912 


671 + 837 


17+68 


38+89 • 


671 + 837 


419+672 


16+83 


41 + 67 


413 + 641 


418 + 768 


91 + 67 


49 + 83 


916+678 


491+372 



SUBTEAOTIO]^. 







LESSON vm. 




BLACKBOABD EXERCISES- 






Modd OperaXion. 


130 


ISO 140 


10 60 90 80 


60 


50 80 


30 60 40 10 



110 
30 



100 
, 80 



Formula. — ^6 tens from 13 tens leave 7 tens ; 7 tens are 
e^iual to 70 units. 

S, Hule* — !• Annex a cipher to the difference of 
the tens; thus: 7, 70; 8, 80 ; 6, 60-, <fcc* 
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18 INTELLECTUAL ARITHMETIC. 

Study. — The pupil should write on his slate ten exercises like 
the model, and mentally repeat the differeuce of each example (see 
Hule) at least five times, commencing at the right and left alternately. 

Rkcitation. — ExercUe 1. Let the Teacher write on the black- 
board ten exercises like the model, and the pupils recite (see Rule) in 
the usual manner. 

Ex. 2. Require the pupils, singly or in concert, to give the differ-- 
ence of each example instantly, when pointed to by the teacher; 
thus: 70, 80, 60, &c. 

Ex. 3. Require the pupils, singly or in concert, to give the differ- 
ence instantly without using either slate or blackboard. 

Ex^ 4. Let the Teacher question the class thoroughly. 

PROBLEMS 

Containing hit one Elementary Question. 

1. Charles had 60 apples, and he gave 40 to 
Henry ; how many had he left ? 

Aeithmetical Formula. — If Charles had 60 apples^ and 
he gave 40 to Henry ^ he had as many apples left as the differ- 
ence "between the numlers^ uhich is 20 ; hence he had 20 appliS 
left. 

2. Henry had 50 nuts, and he gave them all 
away ; Iiow many had he left. 

3. Harvey had 80 cents, and he gave 30 to his 
sister ; how many had he left ? 

4. Susan solved 80 problems in one week, and* 
30 problems the next; how many more problems 
did she solve in the first week than in the second ? 

5. Martha had 70 cents, and she paid 20 cents 
for a slate ; how many cents had she left ? 

6. James is 80 years old, and Iiis son is 30 ; how 
much older is James than his son. 

uigmzed by Google 



INTELLECTUAL ARITHMETIC. 19 

7. One bag contains 80 pounds of wheat, another 
contains 60 pounds ; how much more does one bag 
contain than the other ? 

8. There were 90 peach trees in an orchard ; 60, 
of them were blown down in a storm ; how many- 
were left standing ? 



LESSON IX. 

EXERCISE IN MENTAL SUBTRACTION. 

1. How much will be left of 100 after subtract- 
ing each of the following numbers : 2, 3, 4, 6, 0, 2, 
4,3,2,4,2,3,4,5,1,4,2,3,4,2,1,4? 

2. How many are 100 less 2, 3, 4, 2, 6, 2, 3, 4, 
2, 3, 2, 2, 4, 5, 3, 4, 2, 4, 3, 2, 4, 2, 3, 2, 4, 2, 4, 3 ? 

3. 100 less 3, 5, 2, 2, 1, 3, 2, 5, 2, 4, 2, 3, 4, 2, 
8,2,4,3? 

4. 100 less 4, 3, 2, 4, 6, 2, 4, 2, 3, 5, 2, 5, 2, 2, 
3,2,4,2,2,3? 

5. 100 less 3, 4, 2, 3, 4, 2, 2, 4, 3, 5, 4, 2, 3, 4, 2, 
.3, 5, 2, 3 ? 

Study. — ^The pupil shoald repeat the remainder after each con- 
secutive subtraction; thus: (Exercise Ist) 100,98, 96, 91, 85, &c, 
at least five times, each time obtaining the same result. 

Recitation. — Exercise 1. Let each member of the class read 
from the book one or all of these exercises in the same manner as 
they are studied. Accuracy and rapidity should be required. 

JSx, 2. Let the Teacher require the class to make the subtractloiL 
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20 INTELLECTUAL ARITHMETIC. 

of each consecutive number mentally, while he dictates it. After 
each pupil has done this, let him raise his right hand, then call on 
some one of the class to give the answer. Those who have the same 
answer, let their hands fall; when the hands are all down, the 
•Teacher may give the correct answer. 



LESSON X. 

BLACKBOARD EXERCISES. 

In which the unit figure of the subtrahend is less than 
that of the minuend. 









MODEL OPERATION. 






* 


121 


368 


234 


646 472 781 


697 


987 


869 


30 


62 


72 


41 10 90 


54 


80 


20 



9,1=91 

Form.— 30 from 120 are 90; 90 and 1 are 91. 

Rule. — II. To the difference of the tens^ annex the 
difference of the unit figures; thm : 9, 1 ; 91 : 30, 6 • 
306, do. 

Study and Recitation. — (See Lesson IX.) 
PROBLEMS. 

1. There are 109 scholars in a school, and 81 
are girls ; how many boys are there ? 

2. A farm is worth $896, and a house is worth 
$94 ; how much more is the farm worth than the 
house ? 

3. A boy had 348 cents, and he gave away 84 
of them ; how many had he left ? 
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4. A has 60 sheep, worth $526 ; ten of them 
worth $81, died ; what was the value of the rest ? 
. 5, A man traveled 890 miles; on his retm-n, 
he traveled the first day 60 miles ; how far had he 
yet to travel ? 

6. A drove of cattle is worth $940 ; a cow worth 
$50 is taken from it ; what is the value of the rest ? 

7. A drove of cattle is worth $864 ; an ox worth 
$72 is taken from it ; what is the value of the rest ? 

8. A horse is worth $209; the wagon is worth 
$84 ; how much more is- the horse worth than the 
wagon ? 

MENTAL EXERCISES. 
Study asd Rbcitation. — See Lesson III, Note. 



LESSON XI. 

BLACKBOARD EXERCISES. 

In which the unit figure of the subtrahend exceeds the 
unit figure of the minuend, 

MODEL OPERATION. 

1.37 186 126 130 142 154 103 170 181 194 
89 38 39 31 36 37 34 31 34 33 

10, 8 ; 98 

FoBM.— 9 from 17 leaves 8 ; 30 from 120 leave 90 ; 8 and 
90 are 98. 

7. Rule. — in. Dimi?iish the difference of the tens 
by onCy acid annex the unit figure : thus ; 10, 8 ; 98 : 
15, 8 ; 148 : 9, 7 ; 87 : <fcc. 
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22 ENTELLBCTUAL ARITHMETIC. 

FSOBLEMS. 

1. Mary went shopping with 120 cents in her 
purse, and when she returned she had only 86 cents 
left ; how much did she spend? 

2. I sold a lot of wood for $180, and received in 
payment, cloth worth $79 ; how much was still due ? 

3. 'A man paid $130 to the merchant, and $60 
to the blacksmith ; how much more did he pay to 
one than the other ? 

4. A man traveled 194 miles on a journey ; while 
returning the first day he traveled 55 miles; how 
many miles had he yet to travel ? 

5. A cistern which holds 110 gallons, was full 
in the morning, but at night there were but 31 gal- 
lons ; how many gallons had leaked out ? 

6. A farmer bought a carriage for $120, aijd a 
harness for $62 ; how much more did the carriage 
cost than the harness ? 

7. Two barrels of potatoes weigh 190 pounds; 
one of the barrels weighs 87 pounds ; what does the 
other weigh ? 

8. Two bags of grain weigh 135 pounds, one of 
the bags weighs 78 pounds ; what does the other 
weigh ? 

i). A cow and a horse are worth $137 ; the cow 
is worth $67 ; what is the horse worth ? 

10. A man owed $172 ; he paid $86 ; how much 
does he still owe ? 
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LESSON XII. 

BLACKBOARD EXERCISES. 

To find the difference between 100 and any nnmber less 
than 100. 

MODEL OPERATION. 

100 100 100 100 100 100 100 100 100 
28 29 80 61 37 98 86 31 46 

8* Hule. — IV. Diminish the difference of the tens 
by. oncy and annex the unit figure; thus: 8, 2; 72: 8, 
1 ; 71, ibc 

PROBLEMS. 

1. There were 100 peach-trees in one orchard ; 
81 of them were blown down daring a storm ; how 
many remained standing ? 

2. A butcher bought 100 sheep, and killed 37 ; 
how many were left alive ? 

3. A grocer had a tub of butter containing 100 
pounds; he sold 48 pounds to Mr. Wilson; how 
much remained ? 

4. Charles had 100 cents, and gave 97 cents for 
knife ; how much had he left ? 

5. A man had $100, and paid $84 for a yoke of 
oxen ; how much had he left ? 

6. A drover bought 100 sheep, and then sold 36 
of them ; how. many had ho left % 
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SUBTI 


SACnON. 




(1-) 


(2.) 


(3.) 


(4-) 


300-46 


900-66 


600-73 


500-67 


400-37 


500-28 


400-27 


300-49 


€00-67 


600-72 


400-67 


400—89 


500-13 


800-93 


500-98 


500-23 


900—67 


600-23 


300-37 


600-83 


400-39 


400-72 


400-48 


900—79 


(5.) 


(6.) 


. (7-) , 


(8.) 


400-37 


400-37 


900-37 


500-78 


600-19 


600-87 


400-67 


600—37 


600-87 


400-69 


800—23 


400-17 


600-24 


400-38 


900-67 


300-86 


300-78 


600-89 


500-89 


100-16 


600-88 


400-16 


. 300-72 


300-27 



LESSON XIIL 

BLACKBOARD EXERCISES. 

MODEL OPERATION. 

341 942 443 644 645 346 467 948 649 
88 87 74 94 64 97 83 73 83 



212 + 41=253. 

FoEM.— 88 from 800 leave 212 ; 212 and 41 are 253. 

©, Rule* — y* Take the sicbtrahend from the huji- 
dreds of the minuend, and to the remainder add tens 
and units of the minuend; thus, 212+41=253; 813 
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PBOBLEMS. 

1. Sold a quantity of wool for $379, and received 
in payment flour worth $97 ; how many dollars re- 
main due? 

2. James has 128 marbles, and John has 67 j 
how many more has James than John ? 

3. A man purchased a watch for $169, and paid 
%84: ; how much did he still owe ? 

4. Michael had 284 cents, and lost 46; how 
many had he left ? . . 

5. A man sold 123 sheep from a flock consisting 
of 194 ; how many sheep remained. 

6. Mr. Blore bought a horse for $135, and sold 
it for $346 ; how much did he gain ? 

7. A merchant bought a quantity of goods for 
686 dollars, but as they were damaged he was 
obliged to sell them for 393 dollars ; how much did 
he lose ? 

8. From a vessel containing 217 gallons, 87 
gallons leaked out ; how much remained in it ? 

9. A merchant bought a quantity of silk for $87, 
and sold it for $155 ; how much did he gain by the 
bargain ? 

10. Paid 212 dollars for a quantity of sugar, and 
41 dollars for some molasses ; how much more did 
the sugar cost than the molasses ? 

EXEBCISES. 

11. How many are 10 + 5 + 6— 8—1 -V^-A^'^-V 
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9-6 + 8H-3-9 + 8-a-7+6 + 8-94-6 + 7-8 + 6 
+ 9 + 8-3 + 8-0 + 6 + 8 + 6—8 + 9 + 6 + 3? 

12. How many are 13 + 5 + 3-6 + 8-3 + 6+8 + 
3-7—6 + 8 + 9 + 6-3 + 8+7—3 + 6 + 8—3+8 + 6 
8+6+9+3-2+8-3+6-8+8+7-8—6+8+6 
+ 3? 

13. How many are 4+7 + 8 + 9—3 + 6—8+8—3 
+4+8-3+7-6+7+8-3-8-7+6+7+8-6- 
8-7+3+6+8+3-7-6-8+7+6-2+7-2+7? 



LESSON XIV. 

BLACKBOARD EXERCISES. 

MODEL OPERATION. 

615 212 323 444 616 616 111 818 91^ 
66 63 73 74 96 83 75 95 89 

434+16; 449 

Form.- 515-66=what? 500-66 = i3i; 434 + 15=449. 
PROBLEMS. 

Containing not more than two elementary questions. 

1. A man sold a cow for $20 and a calf for $12 ; 
he received in payment $19; how much was Btill 
due? 

ANALYSIS.* 

Analytical Steps. — 1. Find the amount for which he sold 
the cow and thecal/. 

* NoTB FOB THK TEACHER.— Havo the formulas recited until the pupils 
can give them readily and accurately. N. B. The analytical steps should 
7/taayf be aietinctly stated in every problem. 
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Arith. Fobm. — If be sold the cow for $20, and the calf for 
$12, he sold both for the sam of these quaD titles, which is 
$32. 

Anal. Step. — 2. Find the amount due. 

Abith. form. — If a man sold a cow and a calf for $32, and 
he received in payment $19 there must be due the difference 
between these amounts, which is $13. 

OoNOLUSioH. — Therefore $13 were still due. 

2. A farmer bought a horse for $87, and a 
wagon for $50 ; he exchanged both for 2 yoke of 
oxen worth $200 ; how much did he gain ? 

3. A man bought a yoke of oxen for $97 ; their 
keeping cost $13 ; he sold them for $125 : did he 
gain or lose, and how much ? 

4. A box of raisins was bought for $7, a firkin 
of butter for $28 ; both were sold for $40 : how 
much was gained ? • 

5. A jeweler bought a watch for $S6, a chain 
for $36 ; lie sold both for $175 : how much did he 
gain by the bargain ? 

6. Henry and George started from the same 
place, and traveled in the same direction ; Henry 
traveled 160 miles, and George 78 miles ; how far 
apart were they ? 

7. Two boats sail from the same place and in 
the same direction ; one sails at the rate of 190 
miles a day ; the other, at the rate of 97 miles.: how 
far will they be apart at the end of the day ? 

8. A father is 90 years of age, and is 37 years 
older than his oldest son; how old is his son ? 
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4 


i:ZESCI6EB. 




(1.) 


(2.) 


(3.) 


(*•) 


467-39 


483-67 


834-46 


671-82 


672-48 


483-68 


437-24 


915-67 


391-67 


382-42 


. 638-87 


498-27 


298-41 


673-83. 


421-67 


864-68 


674^31 


413-27 


434-48 


372-89 


467-28 


414-67 


648-89 


672-48 


(6.) 


(6.) 


(T.) 


(8.) 


416-37 


673-47 


416-87 


918-78 


413-67 


414-57 


573-64 


347-88 


830-69 


387-89 


387-89 


417-67 


413-88 


597-87 


413-76 


394-83 


724-67 


683-64 


487-38 


764-73 


483-88 


836-78 


416-43 


418-95 




LESSON XT. 





) 



1. James had 40 cents and paid 12 for a whistle 
and 25 for a knife; how many had he left? 

Anal. Step. — 1. Find how much he paid for the tchisile 
and the Jcn\fe, 

Aeith. Fokm. — If James paid 12 cents for a whistle and 
25 cents for a knife, he paid for both the sum of these num- 
bers, which is 37 cents. 

Anal. Step. — 2. Find how many cents he had left 
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Abith. Fobm. — If James bad 40 cents, and paid 8T cents 
for a whistle and a knife, he had lefc the difference of these 
numbers, which is 3 cents. 

Conclusion. — Therefore be had three cents left, 

2. Henry had 97 nuts in a basket ; he put 12 in 
one pocket, and 13 in the other; how many nuts 
were Jeft in the basket ? 

3. A school-boy paid 56 cents for an atlas, and 
30 cents for an aritlimetic ; he gave the shopkeep- 
ers a dollar bill : how much change should he re- 
ceive ? 

4. A drover bought 190 sheep of three farmers ; 
he bought 27 of the first, and 28 of the second ; 
how many did he buy of the third ? 

5. Lucy had 9 oranges, her mother gave her 11 
more, and her father enough to make 40 ; how 
many did her father give her? 

6. A man had 88 dollars, and gave 28 dollars 
for a cow, and 14 dollars for a calf; how much 
money had he left ? 

7. How many are 137-84? 97-68? 149-68? 
137-57? 138-67? 168-78? 148-39? 163- 
47? 136-83? 126-72? 137-27? 

8. How many are 136-72? 146-38? 97- 
27? *163-124? 150-35? 157-27? 138-69? 
137-67? 168-134? 168-27? 186-39? 

9. How many are 139-67? 186-79? 186- 
38?- 171-69? 184-97? 68-27? 146-97? 
167-39? 158-46? 173-67? 

10. How many are 144-39? 183-1611 \^a- 
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ft 

117? 137-86? 137-56? 147-16? 132r-73? 
127-67? 133-87? 169-87? 

11. How many are 137-86? 143-67? 196 
-67? 143-68? 176-94? 188-73? 96-28? 
173-69? 183-67? 

12. How many are 171-89? 146-89? 137- 
68? 143-87? 143-69? 187-78? 164—89? 
137-87? 186-97?* 

13j, Henry bought a slate for 25 cents, some 
pencils for 11 cents ; he had 80 cents at first ; how 
much has. he left to spend ? 

14. John had 50 apples ; he gave 17 to his 
mother, and 15 to his sister ; 'how many had he 
left? 

15. A man bought one barrel of pork for $18, 
and another for $17 ; he sold both for $46 ; how much 
did he gain ? 

16. George spent 19 cents for candy, and 17 
cents for fruit ; how much more will he have to 
spend to make 50 cents ? 

17. Two men bought a horse, the one paying 
110 dollars, and the other 25 dollars less ; how much 
did both pay? 

18. A man sold a firkin of butter for $17, and a 
cheese for $19 ; and received in payment a Barrel 
of flour worth $13 ; how much remains due? 

19. Solomon gave 13 cents for some oranges, 27 
cents for some cake, and had 47 cents remaining ; 
}/ow much had he at first ? 

^0. Stoddard at a game of maT\Aeiei^Qr£i\?>^\is^d 



INTELLECTUAL ARITHMETIC. 81 

lost 25, and then had 17 remaining ; how many had 
heat first? 

- 21. A farmer bought a horse for $67, and ex- 
changed it for a yoko of oxen, which he sold for 
$87 ; how much did he gain by the operation ? 

22. A box of raisins was bought for $5, a fir- 
kin of butter for $18 ; and bot|i were sold for 20 
dollars ; how much was lost ? • 

23. A drover bought some sheep for $40 \ some 
cattle for $130; he sold them all for $200; what 
was his gain ? 

24. A jeweler bought a watch for $83 and a 
chain for $15 ; he sold them both for $105 ; what 
was his gain ? 

25. A merchant bought a hogshead of molasses 
for $53 ; he paid $5 cartage ; for how much must 
he sell it to gain $23 ? 



MULTIPLICATION. 



LESSON XVL 

BLACKBOARD EXERCISES. 

Model Operation, 

90 30 20 60 40 10 60 90 80 
3 2 765 89 1 4 



27; 270 
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FoBM. — 8 times 9 tens are 27 tens ; 27 tens are equal to 
270 units. 

10. Bule. — I. Write the product of the tens and 
annex a cipher ; thus 27, 270 ; 6, 60, &c. 

Studt.— The pupil should write ten or more exercises on his 
slate like the model, ancl begin at the left hand, and repeat the pro- 
duct of each combination (See Rule) ;' thus, 27, 270 ; 6, 60, &c. . 

The lesson should be reputed not less than ten times, commenc- 
mg at the right and left alternately. 

RKcrrATioM. — The teacher should write on the blackboard exer- 
cises like the above, to be recited in the same manner as the pu- 
pil is required to study them. The class should also be thoroughly 
questioned, the answers being given instantly, sometimes with, and 
sometimes without, u^g the blackboard. 

PROBLEMS. 

Containing hit one Elementary Question. 

1. What will 80 pounds of rice cost at 5 cents a 
pound ? 

Abith. Fobmtla.* — If me pound of rice costs 5 cents^ 80 
pounds will edst 80 times 5 cents^ which are 400 cents. 

2. -What will 50 spelKng books cost at 7 cents 
apiece? 

3. What will 40 pounds of sugar cost at 12 cents 
a pound ? 

4. What will 90 oranges cost at three cents 
apiece? 

5. What will 40 pine-apples cost at 11 cents 
apiece ? 

* yoTB.;^We giTO the following fbrmnla for the use of those who may pn>- 
fcrit. 
Ajura Ftfmu.—SO pound* cost SO times ar much tu 1 pound; 1 potind 
casfy6cent«, there/ore %d pounds cost 80 times o cents^ uKicK are 400 cents. 
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6. What will 30 pears cost at 4 cents apiece ? 

7. "What will 7.0 quarts of milk cost at 5 cents a 
quart ? 

8. What will 500 lemons cost at 7 cents apiece ? 

9. What will 800 pounds of veal cost at 4 cents 
a pound ? 

10. At 11 cents a pound what will 300 pounds 
of cinnamon cost? 200 pounds ? 80 pounds ? 600 
pounds ? 

EXERCISES. 

Note. — In the following and similar exercises, the sign afiecta 
only the number immediately following it. 

11. How many are 6 + 3—4x8—25+5x4—40 
+ 8 + 17-6-50+4 + 8-20x7-3 + 3 + 12-10x3 

-27+4x8-15? 

12. How many are 12+8-15 x4-10 + 7-10x 
9-60x4x4 + 2-50+9x8 + 8-40-27+10x8- 

20+4x3 + 12-18x6-36? 

13. How many are 4 + 19-7-10x4-20—4x8 
+ 8 + 20+50-25-23x9 + 7-3-6-6-30x9-7 
+ 5 + 8-15-9+7-3? 

14. Howmany are 4+8—6x4+5—9 + 30—25 + 
37+42-100x12 + 12-17+30 + 3-15 -1x4+17 
-8+7—6 + 8 + 9 + 7+34-27? 

15. Howmany are5x8 + 3-41x8+4-l6-8x 
11 + 30-3 + 53-13-87+9 + 23-15-8x9 + 7+ 

34+6 + 9-5-15-8-11? 
Recitation. — (See Lesson IX, E. 2.) 
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LESSON XVII. 

BLACEBOABD EXERCISES. 









MODKL OPERATION. 








08 


83 


72 


64 72 72 71 


62 


27 


82 


4 


2 


4 


8 8 6 8 


3 


4 


4 



86, 82 ; 892 

FoBM. — 4 times 90 are 860 ; 4 times 8 are 82 ; 860 and 82 
are 895. 

!!• Rule— II. Write tJie product of each figure 
separately^ and add the tens of each product to the 
units of the preceding product ; thus, 36, 32 ; 3 (6+3) 
2; 392: 16,6; 166. 

FSOBLEMS. 

1. What will 8 yards of cloth cost at 21 cents a 
yard ? At 31 cents ? At 61 cents ? At 91 cents ? 

2. If a quantity of provisions will last 86 naen 81 
days, how long will it Isist 1 man ? 

3. If 9 men can do a piece of work in* 31 days, 
how long will it take 1 man ? 

4. If 7 cows can eat a ton of hay in 31 days, how 
long will it take one cow to eat it ? 

5. If 9 horses eat 20 bushels of oats in 2Q days, 
how long will it take one horse to eat the same 
quantity? 

6. If 30 horses eat 24 bushels of oats in 8 days 
how many horses will be required to eat as many in 
one day? 
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7. If 91 men eat iO cheeBes in 6 days, how many 
men will be required to eat the same quantity in one 
day? 

8. If 70 cows can eat 9 tons of hay in 8 days, 
how many cows will be required to eat the same 
quantity in one day ? 

EXERCISES. 



(1) 


(2.) 


. (3.) 


(4) 


(5.) 


36x6= 


47x3 


41x4 


67x3 


,36x2 


42x4= 


68x4 


76x2 


27x4 


68x7 


37x3= 


97x3 


38x2 


67x3 


49x3 


27x2= 


86x7 


77x3 


31x9 


73x2 


64x5= 


41x3 


46x4 


37x8 


67x2 


28x7= 


76x8 


24x3 


67x3 


93x4 


(6.) 


(7.) 


(«.) 


(9.) 


(10) 


27x7 


56x3 


24x7. 


56x3 


41.x 6 


24x6 


72x3 


67x8 


72x3 


37x8 


34x3 


78x8 


38x3 


91x6 


27x4 


72x8 


72x4 


91x6 


84x3 


76x4 


67x3 , 


89x6 


27x4 


67x4 


84x6 


47x6 


76x3 


"67x4 


37x5 


47x8 



LESSON XVIIL 

BLACKBOARD EXERCISES. 

MODEL OPERATIONS. 

68 74 89 46 68 69 12 86 93 
3 34 5 67 8.9 8 

18, 24; 204 
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FoBM.— 8 times 60 are 180 ; 8 times 8 are 24 ; 180 and 24 
arQ 204. 

N. B. — ^The class should ttfrite the numbers (see Rule 11.) on the 
slate or blackboard, until they are given readily, after which they 
should be recited. 

PROBLEMS. 

1. What will 2 cows cost at 41 dollars each ? 

2. What will 3 sheep cost at 11 dollars each ? 

3. What will 51 pencils cost at 7 cents apiece ? 

4. What will 42 nutmegs cost at 3 cents apiece! 

5. What will 53 apples cost at 4 cents apiece ? 

6. What will 25 arithmetiqs cost at 12 cents 
apiece ? 

7. What will 37 pens cost at 3 cents apiece ? 
,8. What will 35 oranges cost at 8 cents apiece ? 

9. What will 56 lemons cost at 7 cents apiece ? 

10. How many are 8 times 73 ? 63 ? 52 ? 72 ? 
81! 73? 62? 

11. How many are 9 times 83 ? 52 ? 63 ? 93 ? 
42? 72? 62? 

12. How many are 3 times 92 ? 63 ? 72? 43 ? 
52? 81? 73? 

13. How many are 11 times 72? 42? 13? 83? 
73? 63? 43? 

14. How many are 12 times 83 ? 63 ? 93 ? 42 ? 
82? 52? 81! 

15. How many are 9 times 72 ? * 46 ? 37 ? 54 ? 
87? 63? 24? 47? 

16. How many are 7 times 42 ? 83 ? 47 ? 29 ? 
63? 82? 74? 49? 
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LESSON XIX. 

BLACKBOARD EXERCISES^ 

MODSL OPERATION. 

374 481 614 834 327 446 074 086 081 
4 4 684 4 8 8 

12, 28, 16 ; 1406 

FoBM. — 4 times 800 are 1200, 4 times 70 are 280 ; 4 times 
4 are 16 : 1200+280+16=1496. 

FBOBLEMS. 

1. At 12 cents apiece how much will 12 pine- 
apples cost ? 24 pineapples ? 34 ? 23 ? 44 ? 64 ? 
24? 84? 64? 

2. At 8 cents apiece how much will 25 melons 
cost? 95 melons? 55? 85? 15? T5? 105? 65? 
94? 84? 

3. What will 96 lemons cost 'at 4 cents apiece? 
75 lemons? 36 lemons? 23 lemons? 76 lemons? 
85 lemons ? 

4. At 7 dollars a hundred, how much will 14 
hundred feet of cedar boards cost ? 34 ? 26 ? 46 ? 
24? 75? 55? 95? 

5. At 8 dollars a barrel what will 25 barrels of 
pork cost? 35? 24? 53? 86? 76? 25? 94? 
64? 84? 16? 66? 56? 105? 

6. How many are 4 times 24? 14? 94? 84? 
64? 74? 54? 
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7. How many are 3 times 75 ? 65 ? 25 ? 95 ? 
45? 851 351 

8. How many are 4 times 86 ? 76? 36 ? 26? 
66? 96? 85? 

9. How many are 6 times 75 ? 76? 83? 73? 
65? 25? 86? 

10. How many are 6 times 85 ? 63 ? 93 ? 75 ? 
24? 64? 67? 

11. How many are 7 times 33 ? 73 ? 63 ? 83 ? 
95? 55? 76? 

12. How many are 8 times 44? C4? 84? 33? 
63? 24? 86? 

13. How many are 9 times 104? 76? 43? 84? 
72? 63? 44? 

14. How many arell times 103? 63? * 72? 41? 
64? 24? 83? 

15. How many are 12 times 34? 64? 26? 16? 
13? 14? 86? 



) 



LESSON XX. 

BLACKBOARD EXERCISES. 

169 299 389 479 569 659 749 839 929 
4 8 96 3 9 11 412 

4, 24, 36 ; 676 ' z 

PROBLEMS. 

1. 19 turkeys will cost how much at 8 dimes 
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apiece? At 7 dimes? At 6 dimes? At 9 dimes? 

2. If one paper of candies costs 87 cents, h<5w 
much will 7 papers cost? 6 papers? 12 papers? 
8 papers ? 3 papers ? 

3. If 1 bushel of wheat cost 76 cents, how 
much will 3 bushels cost ? 8 bushels ? 6 bushels? 
7 bushels ? 

4. How much will 72 barrels of pork cost at $7 
a barrel? At $9? At $8? At $5 ? At $12? 

5. IIow much will 9 tons of hay cost at $17 per 
ton? At $15? At $19? At $27? At $16? At 
$18? At $23? 

6. In one year there are 12 months ; how many 
months are there in 13 years? In 27 years? In 
43 years? In 87 years? 

7. A mechanic earns $7 in a week ; how many 
dollars can he earn in 17 weeks? In 27 weeks? In' 
83 weeks ? In 45 weeks ? 

8. How many are twice 147? 167? 137? 196? 
143? 127? 

9. How many are 3 times 227? 265? 283? 
247? 234? 237? 

10. How many are 4 times 346? 337? 384? 
349? 367? 346? 

11. How many are 5 times 437? 467? 443? 
489? 453? 444? 

12. How many are 6 times 527? 538? 543? 
589? 657? 547? 

13. How many are 7 times 634? 623? 646? 
689? 683? 663? 
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14. How many are 8 times 743 ? Y64I 797? 
783? 767? 743? 

15. How many are 9 times 872 ? 867 ? 893 ? 
848? 833? 887? 

• 16. How many are 11 times 938 ? 963 ? 921 ? 
946? 954? 933? 

17. How many are 12 times 829 ? 746 ? 633 ? 
680? 420? 888? - 



LESSON XXL 

PROBLEMS. 



Containing not more than i/voo Elementary Ques- 
tions. 

1. A man bought 27 cords of wood at $8 per 
cord, and gave in exchange produce worth $89, how 
much remained unpaid ? 

AKALTSrS. 

Anal. Step. — 1. Find ihe cost of the wood, 
Abith. Form. — Since 1 cord cost $8, 27 cords wrll cost 
27 times $8, which are $216. 
2. Find halance unpaid, 

Arith. Form. — If the wood cost $216 and the produce was 
worth $89, the balance unpaid will be the difference of these 
gaantitieSf which is $127. • 

Therefore, the balance unpaid \s tV^l. 
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2. A man bought 37 sheep at $4 apiece, and 
gave in payment a note for $47, and the remalndftr 
in cash ; how much cash did he pay ? 

3. A tailor has a piece of broadcloth containing 
42 yards, he cut from it 17 yards'; how much was 
the remainder worth at $4 a yard i 

4. A man sold 17 sheep at $5 apiece, he received 
S37 in cash, and the rest in wood ; how much did 
he receive for his wood ? * 

5. A man started to make a journey of 279 
miles ; he traveled 4 days at 38 miles a day ; how 
far was he from the end of his journey ? 

6. A farmer had 108 bushels of potatoes; he 
sold 47 bushels; how much was the remainder 
worth at 7 shillings a bushel ? 

7. A tailor has a piece of cloth containing 57 
yards; he cuts from it 13 suits containing 4 yards* 
each ; how many yards remain ? 

8. I have 337 yards of calico, how much will 
remain if 37 dresses, each containing 9 yards, are 
cut off? 

9. Charles bought 93 oranges at 4 cents apiece ; 
ho paid toward them 178 cents ; how much did he 
still owe ? 

10. A man earned 537 cents in a week ; he paid 
39 cents a day for board and washing ; how much 
had he left at the expiration of the 7 days ? 

11. A man owing $189 gave in part payment 23 
sheep at $4 per head ; how much did he still owe ? 

12. I bought 28 sheep at $6 per head, «.\id ^ ^^^\sl 
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of horses for $297; how much more did the horses 
cost than the sheep ? 

13. A man paid $189 toward 147 bushels of 
wheat at $2 a bushel ; how much did he still owe ? 

14. I have 7 bags of grain; 6 of them contain 
89 pounds each ; they all contain 722 pounds ; how 
many pounds does the seventh contain ? 

15. I have a cistern containing 189 gallons ; the 
faucet wiU discharge 2 gallons every minute ; if the 
faucet is left open 83 minutes, how much water 
will remain in the cistern ? 

16. At 2 cents a foot how much will 12 boards 
cost, each board containing 13 feet? 

17. What will 17 dozen of eggs cost at 2 cents 
apiece ? 

18,. How many shillings will 3 pieces of cloth 
cost at 3 shillings a yard, if each piece contains 37 
yards ? 

19. What will 7 dozen arithmetics cost at 2 
shillings apiece ? 

20. How many pounds in 8 bags of wheat, each 
bag containing 2 bushels of 60 pounds ? 

21. If I buy 6 barrels of pork, at $16 a barrel, 
and sell it for $105, how much do I gain ? 

22. If I bny 12 pounds of sugar at 16 cents per 
pound, and sell it for 205 cents, how much do I 
gain ? 

23. In an orchard are 26 peach trees, and 6 
times as many apple trees ; how many trees in the 

.orchkrd} 
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24. In an orchard there are 8 sorts of trees, and 
125 trees in each row; how many trees in the 
orchard? 

25. If 8 horses eat 12 bnshels of oats in 6 days, 
how many bnshels will they eat in 32 days ? 



LESSON XXII. 

BLACKBOARD EXERCISES. 

To muUiply together any two numbers between eleven 
and twenty, 

MODEL OPSfiATION. 



17 


16 


12 


17 


19 


16 


17 


14 


13 


18 


33 


15 


16 


15 


11 


19 


18 


15 


13 


13 



I, 10,21; 221 ^ 

Form. — ^Tea times 17 ore 170 ; 8 times 17 are 51 ; 170 and 
ol are 221. 

. 1^* Rule. — Write the product of the tens^ the 
sum of the units^ and the product of the units separate- 
ly ; add the tens of each number to the units of the pre- 
ceding numier ; thus, (Ex. 1.), 1, 10, 21; 221 : 1, 11, 
30; 240: 1, 8, 12; 1&2 : &c. 

Note for the Teacher. — The pupil at first should wr^e the num- 
bers (see Rule) on the slate or the blackboard, until they can give 
the product readily ; then ihe work should be done mentally. 

EXERCISES. 

1. Plow many are 13 times 12 i 15 \ \^\ ^rv\ 
13? 19 r 183? 
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2. How many are 14 times 11 ? 12 ? 13 ? 14 ? 
15? 16? 17? 

3. How many are 15 times 13 ? 16 ? 14 ? 18 ? 
19? 11? 12? 

4. How many are 16 times 14 ? 13? 15? 17? 
16? 18? 12? 

6. How many are 17 times 13 ? 11 ? 15 ? 16 ? 
18? 12? 17? 

6. How many are 18 times 12 ? 15 ? 16 ? 11 ? 
17?^ 18? 19? 

7. How many are 11 times 15 ? 19 ? 16 ? 18 ? 
13? 11? 17? 

8. How many are 19 times 1.6 ? 11 ? 18 ? 14 ? 
13? 15? 12? 

9. How many are 12 times 15 ? 16 ? 19 ? 13 ? 
14? 17? 16? 

BLACKBOARD EXERCISE. 

To muUiply any numheta betioeen 20 and 100 by any 
numbers between 10 and 20. 

MODEL OPiaATIOK. 

87 63 42 71 68 47 96 34 47 52 
17 13 16 16 13 19 18 11 14 17 

8,63,49; 1479 

Form.— Ten times 87 are 870 ; 7 times 80 are 560 ; 7 times 
7 are 49; 870+660+49=1479. 

13. Bule, — rV Write tJie proditct of the tensy the 
product of the units of the multiplier and the tens of the 
mtdH/>licand, increased by the unit figure of the multi- 
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pHeandyOnd tha product of the units, separately ; add 
the tens of each number to the units of the preceding 
number; thus: (Ex. 1.), 8, 63, 49; J479: 6, 21, 9; 
819: 4,26, 12-; 672 : &c. 

EXEBCISES. 

1. How many are 11 times 72? 84 i 36 ? 272 
46? 36? 

2. How many are 12 times 64? 38? 56? 29? 
44? 82? 

3. How many are 13 times 29 ? 36 ? 48 ? 63 ? 
64? 73? 

4. How many are 14 times 33 ? 86 ? 98 ? 77 ? 
68 ? 28 ? 

5. How many are 15 times 46 ? 38? 96 ? 74 ? 
28? 33? . 

6. How many are 16 times 27? 54? 32? 91? 
77? 66? 

7. How many are 17 times 86? 42? 68? 34? 
22? 53? 

8. How many are 18 times 43? 36? 26? 68? 
95? 58? • 

9. How many are 19 times 36? 68? 88? 74 ? 
27? 68? 

(10.) (11.) (12.) (13.) 

37x13 49x16 27x15 21x17 

27x12 87x13 67x13 72x16 

, 63 X 14 69 X 16 . 78 x 16 49 x 13 

57x13 56><:13 . 47x13 78x16 

69x11 97x16 29x19 /ily.^^ 
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DIVISION. 



LESSON xxni. 

BLACKBOARD EXERCJSES. 

1. 2) 1 2 3 4 5 6 .* 8 9 10 11 12 13 U 15 

2. 3) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

3. 4) 1 2 3 4 6 6 7 8 9 10 11 12 13 14 16 

N. B. Complete the exercises by using eact of 
the nine digits as a divisor. 

Notes for the teacher. — 1. The above and folloiniig black- 
board exercises are to be studied and recited in the same way as the 
similar exercises in addition, subtraction, and multiplication. 

2. The remainders should be given, thus (Ex. 2.) : No times and 
1 over ; no times and 2 over ; once ; one and one over ; one and 2 over ; 
&c. It is very important that these exercises should be learned 
so THOROUGHLY that the qtiotients and remainders can be recited with 
the utmost promptness. 

PROBLEMS. 

1. What is meant bj 1 halff Aks. — One of 
the two equal parts into which a unit or a number 
^ units is divided. 
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ILLUSTEATION. 
1 half of 4 1 half of 6 



1 half of 1 - <►• '• - '•• *• ^ *^^**^ *• -> "..* '•-> '- 

2. How many in 1 half of 6 stare ? Of 18 stare ? 
Of 20 stare? 

3. How many in 1 h^Jf of 12 oranges ? Of 16 
apples? Of24peare? 

4. How many in one half of 32 pounds ? Of 14 
gallons? Of 26 inches? 

5. What is meant by 1 third? Ans. — One of 
the three equal parts into which a v/nit or number 
of units are divided. 

6. What is meant by 1 fourth? By 1 sixth? 
By 1 ninth ? 

7. What is meant by 1 eleventh ? By 1 fif- 
teenth? 

8. How many in 1 third of 12 stare? In 1 
fourth of 12 stare ? 

ILLUSTRATION. 
lihirdofl2 




1 third of 1 J'CJC^O'L J''LJ".J'CJ"L ^L^L^L^L 

* WW wC "VwOwC 'VwwwC 

1 fourth of 12 

\t s* ^* OCJ'L^C ^C^'—*'. ^'.-'''LJC 
* WW* * WW * 0\ f\ »\ t\ t\ *\ 

9. How many in 1 third of 6 stare? Of 9 
Stars? Of 12 stare? 
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10. What is meanfc by 1 fifth ? By 1 seventh ? 
By 1 ninth? 

11. How many in 1 seventh of 14 ? Of 21 ? 
Of 28? 

12. How many in 1 eighth of 16 ? Of 24 ? Of 
96? 

13. How many in 1 eighth of 24? Of 36? Of 
88? 

14. How many in 1 nlith of 27 ? Of 72 ? Of 
108? 

15. How many iii 1 eleventh of 99? Of 88? 
Of 121? 

Peoblem. — If 15- apples are equally divided 
among 3 boys, how many apples will each boy 
receive? 

Abith. Form.* — J^ three hoys have 15 apples, one hoy will 
hme one third of 15 apples, which is 6 apples. 

Note. — Let the pupil be taught that one third of a thing or num* 
ber is the same as the quotient when the thing or number is divided 
by 3 ; hence, for brevity, we say, " one third of a thing or of a num- 
ber," instead of a ** thing or a number divided by three." 

16. If 9 peaches cost 27 cents, what is the cost 
ofl? 

17. If 8 lead-pencils cost 24 cents, how mnch is 
that apiece ? 

18. I pay 32 dollars for 8 cords of wood; how 
much is that per cord? 



* The following formula is preferred by eome :— 

Form.— On<; hoy will hate ons Oiird as many appUt ai three boys ; 3 hoys 7uzva 
15 appies, tfiertfore one hoy will have one third of 15 apples^ whicli it 5 apples, 
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Id. A man earned $36 in 9 days ; how much is 
that per day ? 

20. 8 gold chains cost ^64 ; -vvhat is the cost of 
^ach? . . 

21. 5 barrels of apples are worth $35 ; what is 
the value of 1 barrel ? 

22. In 7 hours a man rode 84 miles; how far 
was that an hour? 

23. 9 pounds of sugar cost 81 cents ; how much 
is that a pound ? 

24. In 9 rows of trees there are 72 trees ; how 
many trees in each row ? 

25. A man traveled 72 miles in 6 hours ; how 
far did he travel in one hour ? 

26. 8 bins of equal size contain 72 bushels of 
wheat ; how many bushels does each contain ? 

27. If 81 cents be paid for 9 dozen eggs, what 
will be the cost of 1 dozen ? 

28. 11 tons of hay are worth $77 ; what is the 
value of one ton ? 

29. 12 men can perform a certain piece of work 
in 48 days ; what part of it can 1 man perform ? 

30. If 7 men can eat a cheese in 7 days, w:hat 
part of it can 1 man eat in the same time ? 

31. One man can perform a piece of .work in 48 
days ; how long will it take 12 men to do it ? 

32. One man can do a piece of work in 56 days ? 
how long will it take 8 men ? 

33. One man can build a bam in 63 days; how 
long will it take 9 laen to do it 1 
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34. One man can build a house in 108 days; 
how long will it take 9 men to build it ? 

35, One man can do a job of work in 45 days ; 
in what time can 5 men do it ! 



EXEBCI6E8. 

86. How many is 25 divided, by 3 ? Ans. — 8 
and 1 over. By 4 ? Ans. — 6 and 1 over. By 2 ? 
By7? By9? Byll? By8? By6? 

37. How many are 60 divided by 7 ? By 3 ? 
By2? By5? By6? By4? Byll? By 8? 
By 9? Byl2{ Byl? By 20? By 10? 

38. How many are 45 divided by 2? By 4? 
By3? By5? By 8? By7? fiy9? Byll? 
By 10? By 18? By 12? By25? By 40? 

39. How many are 63-h8? By 7? By 6? 
By 5? By 4? By 3? By 2? Byl? By 20? 
By 30? By 9? By 10? Byll? By 12? 

40. How many are 70 divided by 11? By 9? 
By 7? By 5? By 3? Byl? By 2? By 9? 
By4? By8? By 12? By36? By 22? 



(41.) 


(42.) 


(43.) 


(44.) 


47-5-6 


. 47H-8 


57-5-4 


63^-9 


37-4-8 


67-^-4 


97^9 


47-^8 


50H-10 


80H-7 


68-5-4 


63-^8 


72-f-12 


67-T-8 


87^6 


97-5-4 


96-*-ll 


69H-8 


67^8 


63-5-7 


47-H6 


69-5-6 


37-5-4 


69-^8 
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LESSON XXIV. 

BLACKBOARD EXERCISES. 

MODIL OPKRATION. 

1. 2) 100 120 140 160 180 200 220 240 260 
2.3)120 150 180 210 240 270 300 330 360 

3. 4) 120 160 200 240 280 320 360 400 480 

Note.— Complete the table through the digits. 
Study and Rbcitation. — (See Lessons I. and VUI.) 

PROBLEMS. 

1. If 50 quarts of molasses cost 300 cents, what 
will one quart cost? 

2. If 120 lemons cost 360 cents, how much will 
one cost ? 

3. If 80 pineapples cost 960 cents, how much 
will one pineapple cost ? 

4. If 70 barrels of pork cost $560, how much 
will one barrel cost ? . 

5. If one barrel of flour will support 20 persons 
one week, how many persons will it support for 
four weeks ? 

6. How much will one cord of wood cost, if 20 
cords cost $400? 

7. If 25 sheep cost $75, what will one sheep 
cost? 
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8. A person divided 72 peaches among 9 boys ; 
how many did each receive t 

9. 98 marbles were equally divided among 2 
boys ; how many did each boy receive ? 

10. A boy had 96 chestnuts, which he divided 
among 3 playmates ; how many did each playmate 
receive? 

EXEBCISVS.* • 

11. How many are 204-13-^ll x* f 18-t-10x9 
-7■T-2 + 8 + 26-14-h2+4+8-7~2+10^4x8-^ 
10-4? 

12. How many are 3x94-3-v-2 + 3+4:^ll + 26 
_2-16-7-5x764-l-92^10-5x46-36-J-10 + 8 

-7x4? 

13. How many are 40^44-17+4—8-3-18x9 
+ 36-50x9-18 + 7x4-100 + 89-72-15x8-5-2 
-8? 

' 14. How many are 2 + 37+8— 42+6-^11 x8 + 3 
-4x9-^9 + 6 + 8+2+27-^7x36-^9 + 16+12+10 
x6-^24? 

15. How many are 3 x 16+12x27-5-9 x 40-80 
^4^10h-5 X 11 + 80^2-19-7-8-3 x 9 + 17 + 6- 

11? 

16. How many are 11x2 + 8x2+40+10—10 
+ 78-6-^12x 13-^2-94-5 + 37-2? 

17. flow manyare4x9 + 7+2-=-9x25— 100x4 
+ 100+37-6 + 8 + 7-^2-3-^8? 

• J*, ij, -The' teacher should f^quently dictate exercises like the following. 
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LESSON XXV. 

B^iACKBOARD EXERCISES. 

MODEL OFBRATIOK. 

4) 168 208 244 284 828 864 408 444 

Form.— (Ex. 1.) 4 is contained in 160, 40 times ; 4 is con- 
tained in 8, 2 times ; 40 and 2 are 42. 

Studt and Bxoitation. — (See Lessons I. and YIIL) 

PB0BLEM8. 

1. At 5 cents each, how many lemons can I buy 
for20^cent8? 

FoBM.*" — Since 5 cents will buy one lemon, as many lemons 
can be bought /or 20 cents as 5 cents are contained times in 20 
cents, which are 4 times: 

2. How many boxes of cheese, at 5 dollars a box, 
can be had for $30? 

3. If I receive $12 interest in one year, in how 
many years shall I receive $132 interest? 

4. How many pencils can I buy for 360 cents, 
if one pencil costs 3 cents ? 

5. At 7 cents a pound, how many pounds of 
lead may be had for 840 cents ? 

6. How many barrels of apples, at $3 a barrel, 
can be bought for $183 ? 

Note.*— The foUowin? formula may be used instead of the above :— 
FoBM.— iSTtnee tach 5 antt vtill buy 1 Umon, aa many Itmona can be boufflU for 

20 cents, at the number q^imet that 5 untt can be taken from 20 cents, which are 

iUmsstde, 
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7. A man sold a wagon for $128, and took his 
pay in cider at $3 a barrel ; how many barrels did 
he receive ? Ans. — 42f ha/r. 

8. How many barrels of flour, at $5 a barrel, can 
be bought for $155 ? 

9. How many pounds of stetak, at 8 cents a 
pound, can be bought for 320 cents ? 

10. How many pounds of sugar at 9 cents a 
pound can be bought for 729 cents ? 

11. How many sheep, at $9 a head, can be bought 
for $639? For $369? For $540? 

12. If 25 sheep cost $75, what will one sheep cost I 

13. At 15 cents a pound, how many pounds of 
coflfee can be bought for 60 cents ? For 90 cents ? 
For 30 cents ? For 135 cents ? 

14. One man can do a piece of work in 726 
days ; in what time can 6 men do it ? 

15. One man can eat a quantity of provisions 
in 279 days; in how many days can 8 men eat the 
same? 

16. How many men, at $8 a week, can be hired 
for $728? For $488? For $248 ? 

17. If I travel 120 miles in 6 days, how far do 
I travel in one day ? 

18. I have a farm containing 126 acres; how 
piany lots of 6 acres each does it contain ? * 

19. At 13 cents a pound, how many pounds of 
cheese can be bought for 39 cents ? 

20. An orchard contains 368 trees ; in each row 
there are 8 trees ; how many rows m the orchard \ 
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LESSOiT X.XVI. 

PROBLEMS. 

1. If 20 men accomplish a certain piece of work 
in 1 day, how many men will be required to do it 
in 4 days i 

2. If 48 men use 2 barrels of flour in one week, 
how many men will use the same in 6 weeks ? 

3. If 75 persons eat 80 loaves of bread in one 
week, how many persons will it require to use the 
same in 5 weeks ? 

4r. If 3 yards of cloth are enough for a coat, 
how many coats can be-inade from 33 yards ? 

5. A man traveled 7 miles in one hour; at that 
rate, how long would it take him to travel 63 miles? 

6. For 49 cents how many pounds of sugar can 
be bought at 7 cents a pound ) 

7. For 240 cents how many oranges can be 
bought at 3 cents apiece ? At 4 cents ? At 6 cents ? 

8. For 360 cents how many pounds of sugar can 
he bought at 9 cents a pound } At 6 cents ? At 12 
cents? 

9. If 12 men can build 240 rods of wall in 20 
days, how many rods can ope man build in the 
same time ? ' . 

10. 12 men can build 240 rods of wall in 20 
days ; how many rods cftu they build in one day ? 

11. If 9 men can do a piece of work in 3 days, 
how long will it take 1 man to do it? 
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FoBM. — It will take one man 9 times as long as 9 men to do 
the work; 9 men can do it in 3 days^ therefore 1 man can do 
it in 9 times 3 days^ uihich are 27 days, 

12. If 8 men can do a piece of work in 3 days, 
bow long will it take 1 man to do it ? 

13. K 3 men can do a piece of work in 5 days, 
Low long will it take 1 man to do it? 

14. How long will it, take 1 man to do what 9 
men can do in 8 days ? 

15. If 6 men can do a piece of work in 9 days, 
Low many men would be required in order to do it 
in 1 day ? 

FoBM. — To do it in 1 day requires 9 times as many mends 
to do it in 9 days ; to do it in 9 dqys requires 6 men^ there/ore 
to do it in 1 day requires 9 tim^ 6 men^ which are 54 men, 

16. If 6 men can build a wall in 12 days. Low 
many men will it take to build it in 1 day ? 

17. If 6 men can build a wall in 12 days, Low 
many days will it take 1 man to build it ? 

18. 8 men can earn $30 in 6 days ; how many 
men can earn the same in 1 day ? 

19. 8 men can earn. $80 in 6 days ; how many 
days will it take 1 man to earn it ? 

20. In 9 weeks 8 persons use a barrel of flour; 
iiow long would it last 1 person ? 

21. In 11 ^veeks 22 pelPteons use 2 barrels of 
flour ; how long would it last one person ? 

22. In 11 weeks 22 jfersons use 2 barrels of 
flour ; how many men would be required to con- 
sume it in one week? 
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LESSON XXVII. 

MENTAL EXERCISES.' 

1. 124 are how many times 2 ? 4 ? 62 f 31 ? 

2. 134 are how many times 2? 3? Ans. — 44 
and' 2 over. 

3. 142 are how many times 2 ? 3 ? 4151 6? 

4. 152 are how many times 2 ? 3 ? 4? 5 ? 6 ? 
1\ 8? 9? 

5. 162 are how many times 2 ? 3? 4? 5? 6? 
■7? 8? 9? 

6. 172 are how many times 2? 3? 4? 5? 6! 
7? 8? 9? 

7. 182 afe how many times 2? 3? 4? 5? 6? 
7? 8? 9? 

8. 192 are how many times 2 ? 3 ? 4? 5? 6? 
7? '8? 9? 

9. 200 are how many times 2 ? 3 ? 4 ? 5 ? 6 ? 
7? 8? 9? 

10. 210 are how many times 2 ? 3 ? 4 ? 6 ? 
6? 7? 8? 9? 

KiaCELLANEOHS FBOBLBMS. 

Containing not more than three Elementary Ques- 
tions. 

11. A farmer bought li horse for $65, a saddle for 
IG dollars, and a bridle for $8 ; what did he pay for 
all? 
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12. A lady paid $200 for a piano, $37 for a sofa, 
and $20 for an easy chair ; what did she pay for 
all? 

13. Jnlia bought 2 pieces of tape for 20 cents, 2 
papers of pins for ^6 cents, and a pair of scissors for 
50 cents ; how much did she pay ibr all ? 

14. A farmer has 115 sheep in one lot, 75 in 
another, and 40 in his barnyard ; how many sheep 
has he ? 

15. James has 39 nuts in one pocket, and 14 less 
in another ; how many has he in both ? 

Anal. Steps. — ^1. Find how many nuts in the second pochet 

FoBM. — ^If James has 14 nuts less in the second pocket than 
in the first, he mnst have in the second pocket the difference 
between 89 nuts and 14 nut^ which is 25 nuts. 

2. Find how many nuts in both. 

If James has 39 nnts in one pocket and 25 nnts in another, 
he must have in both the sum of 89 nuts and 25 nuts, which 
is 64 nuts. 

16. A man bought 40 sheep of three farmers : 
he bought 9 of the first, and 13 of the second ; how 
many did he buy of the third ? 

17. A.grocer had a tub of butter containing 48 
pounds; he sold 18 pounds to Mr. Jacob Wilson, 
and 15 pounds to John Huntsman; how many 
pounds were left ? 

18. Mr. Squib paid $25 for a cow, and for a horse 
$66 more than he paid for* the cow ; how much did 
he pay for both ? 

19. What is the difference between the cost of 6 
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pieces of tape at 4 cents a piece, and of 4 yards of 
ribbon at 6 cents a yard ? 

Anal. Step, — 1.* Mnd cat of the tape. 
2. I^ndemt of the ribbon. 
8. Find the difference ofeoet. 

20. How many cents mnst a boy have, to buy 
18 apples at 8 cents apiece, and 14 cakes at 2 cents 
apiece % 

21. I bought 6 barrels of pork at eleven dollars 
a batrel, and sold it for $89 ; how mach did I gain ? 

22. What is the cost of 13 sticks of candy at 2 
cents apiece, and four pounds of raisins at 15 cents 
a pound ? 

23. If 3 dresses of 9 yards each are cut from 46 
yards of calico, how many yards will be left ? 

24. A man started from home and traveled 6 
miles an hour for 13 hours, and then set out to re- 
turn, at the rate of 6 miles per hour ; how far was 
he from home, after having traveled. 19 hours ? 

25. Henry and John started together, and 
traveled in the same direction* Henry walked 3 
miles- an hour, and John 4 miles an hour ; how far 
apart were they at the end of 9 hours ? 

26. Eobert and Joseph started . together from 
home, and traveled in the same direction ; Eobert 
traveled 2 miles an hour, and Joseph 4 miles an 
hour : how far were they apart at the end of 36 
hours? 

* NoTc— Require tho formula for each nep until perfectly familiafi when 
it may be oqiitted. 
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27. The next week Eobert and Joseph started 
together from home and traveled in opposite direc- 
tions. Eobert traveled 2 miles an hour, and Joseph 
3 miles an hour; how far were they apart at the 
end of 19honipB? 

28. A horse was bought for $85 ; he was kept 
5 weeks at an expense of $4 per week^ and then 
sold for $100; how much was lost? 

29. What is 1 third of 27 ? Of 30 1 Of 30 1 

30. What is 1 fourth of 86 ? Of 48 ? Of 56 i 
31^ What is 1 fifth of 20? Of 75? Of 35? 
32. What is 1 eleventh of 22? Of 77? Of99« 
§3. What is 1 thirteenth of 39 ? Of 52 ? Of 78 ? 

34. What is 1 eighteenth of 54 ? Of 72 ? Of 
126? 

35. What is meant by 3 fifths ? Aks. — Three 
of thejwe equal pwrt8 into which a unit or a numler 
qfuniU is divided* 

ILLU8TEATI0N. 

8 fitlhs of 15. 



o '- o *" 
. Three fifths of 1 ^ ^ ^ 

/ r*/ r* c * r*/ r*/ r */ r* r*/ * / c* r* w r* c^ r 

36. How many stars in 3 fifths of 15 stars ? 

FoBM.— One fifth of 15 stars u 3 ; and 8 fifths of 15 are 3 
times 8 stars, which are 9 stars. 
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37. What are 2 times 1 third of 18? Of 12 ! 
Of 21? 

38. What axe 3 times 1 fourth of 16? Of 36? 
Of 48? 

39. What are 3 times 1 fifth of 25 ? Of 45 i 
Of65? 

40. -What are 6 times 1 seventh of 21 ? Of 63 ? 
Of84? 

41. What are 6 sevenths of 21 ? Of 28 ? Of 84 ? 

42. What are 5 ninths of 27 ? Of 72 ? Of 81 ? 

43. What are 7 twelfths of 108 ? Of 132 ? Of 96 ? 

44. If 3 yards of cloth cost $27, what will 7 
yards cost? 

Anal. Steps.* — 1. Find the east of one yard, 
2. Find the cost of^ yards, 

FoKM.— If 8 yards cost $27, 1 yard will cost 1 third of $27, 
which is $ 9, and 7 yards will cost 7 limes 1 third of $27, which 
is $63. 

45. If 7 oranges cost 63 cents, how much will 
13 oranges cost ? 

46. If 9 yards of tape cost 27 cents, how mnch 
will 120 yards cost? 

47. If 7 sheep cost $56, how much will 321 sheep 
cost ? 

48. Susan can solve 80 problems in 8 day^; how 
many can she solve in 76 days ? 

49. I pay $84 for 12 sheep ; how much must I 
pay for 196 sheep ? 

50. A man rode 75 miles in 25 hours ; how far 
ati:hat rate can he ride in 324 \iO^\T^*\ ^ 

♦ The teacher ahould first require the pu\jV\ to fkX^X^ V«^«> ^X'i^^*^ ^'^^ '^'^^ 
to give the ooDtncted formula. .g zea oy ^^^^.^ ' 
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61. A man travels 63 miles in T hours ; liow far 
at that rate can he ride in 72 hours? 

52. If 84 dollars are paid for 21 barrels of flour, 
how much must be paid for 36 barrels ? 

53. How much will 37 hats cost, if T cost $21 ? 

54. How much can a person earn in 14 days, if 
he can earn $48 in 24 days ? 

65. What must I pay for 46 apples, if 6 cost me 
15 cents ?. 

56. A farmer sold 14 calves, at the rate of 2 
calves for $24 ; what did he receive for them 1 

57. 12 men can do a piece of work in 1 day, how 
many men will be required in order to do it in 3 
days ? 

FoRBC. — To do it in 3 days requires ona third as many men 
as wiU he required for doing it in 1 day ; to do it in 1 day 
requires 12 men ; tkerrfore to do it in 3 days will require one 
third of\^ men, which are 4 'men, 

58. How many men will it take to do in 9 days 
what 27 men can Can do in 1 day ? 

59. How many men will it take to earn in 8 
days the same money that 168 men can earn in 1 
day? 

60., 96 men can build a wall in 1 day; how 
many men will it take to build it in 3 days ? 

61. 75 men can dig a ditch in 1 day ; how soon 
can 1^ men dig it ? 

Form. — ^^ 75 men can dig it in 1 day, 15 men unll require 
as manp days as 15 are contained Hvms in 75> which are 5 
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62. If a certain quantity of providons irill keep 
a family of 18 persons 1 day, how long will it keep 
a family of 6 persons f 

63. If 87 loaves of bread will support 27 persons 
one day, how many days will it support 3 persons ? 

64. If 72 men can build a wall in 1 day, how 
many days will 12 men require for building it ! 

65. If 1 man do a piece of work in 27 days, how 
soon can 3 men do the same work ? 

FoBM. — 3 fnen wiU require oite-thibd as, much time to do 
the work as 1 man ; 1 man requires 27 days ; therefore 3 men 
viill require ontf-THisD of 27 days^ whieh is 9 days, 

66. If 1 man can build a bam in 135 days, how 
soon can 3 men do the same work ? 

67. How long will it take a regiment of 480 
men to build a ibrtifieation, if one man can do it in 
960 days? ^ 

68. A pasture will keep a horse 384 days ; how 
long will it keep 192 horses ? 

69. At the rate of 3 oranges for 7 cents, how 
many can be bought for 63 cents ? 

Form. — Since 7 eents will buy 8 oranges^ as many times 8 
oranges can he bought for 63 cents as 7 eents will go in 63 eents^ 
which are 9 times ; hence 9 times 8 oranges, that is 27 oranges, 
can he bought for 63 cents. 

70. A boy paid 75 cents for eggs, at the rate of 
7 eggs for 15 cents ; how many did he buy ? 

71. When eggs are 9 for 25 cents, how many 
can I buy for 125 cents ? 

Digitized by CjOOQ IC 



64 INTELLECTUAL ABITHMETia 

72. If 86 men can dig a cellar in 18 days, how 
many men will be required to dig it in 3 days J 

FoBM. — Since 18 daj^s are 6 times 8 days it will take 6 
timt$ aa mdny men to do it in S day$ as in 18 day$ ; it requires 
86 men to do it in 18 daps, therefore it mil tahe 6 times 36 
m^en, that is 21% men, to do it in 8 days; or, 

18 days are 6 times 3 days ; therefore to do the work in three 
days, will take 6 tifnes 36 men, which are 216 men, 

73. If 4 men can dig a ditch in 40 days, how 
many men will be required to dig it in 5 days ? 

74.* How Ipng will it take 7 men to reap a field 
that 28 men can reap in 2 days ? 

75. Two ships, 168 miles apart, sail directly to- 
ward each other, one at the rate of 8 miles an hour, 
and the other at the rate of 4 miles an hour ; how 
soon will they meet ? 

76. A man bought a number of lemons at the 
rate of 11 for 25 cents ; how many could he buy for 
250 cents? 

77. When potatoes are sold at the rate of 4 bar- 
rels for $8^ )iow many barrels must be given for 4 
cwt. of sugar at $J4. a hundred ? 

. AsiAL, Steps. — 1. Find value of barrel of potatoes, 

2. Find entire value of the sugar, 

3. Find number of barrels required, 

78. How many dozen of eggs, at 18 cents a 
dozen, will pay for 9 gallons of molasses at 36 cents 
a gallon ? 

79. When eggs are sold at 24 cents for 8, how 
many willit. take to pay for 13 pounds of sugar, at 6 
cents a pound i 
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80. How many gallonB of molasses, at 35 cents 
a gallon, will pay for 70 pounds of butter at 30 cents 
a pound? 

81. A man received. 32 pounds of sugar in ex< 
change for 20 pounds of butter at 16 cents a pound ; 
what did the sugar cost him per pound? 

82. A man bought 80 turkeys, at the rate of 4 
for 3 dollars ; he sold them at the rate of 20 for 11 
dollars ; did he make or lose, and how much ? 

83. A farmer bought 24 sheep for 60 dollars ; at 
how much per head must he sell them in order to 
gain 12 dollars? 

§4. Five men bought a threshing machine for 
$150 ; they rented it 4 weeks at $10 a week, and 
then sold it for $100 ; did they make or lose, and 
what was each man's share ? 

85. 5 barrels of flour are worth $60 ; how many 
hundred weight of pork, at $18 a hundred, will 3 
barrels buy? 

86. 4 men agree to build a bam for $160 ; but 
when it was half built 2 of the men quit work, and 
the remainder completed the job ; how much should 
each man receive ? 

Anal, stxps. — 1. I^nd what each man should receive /or 
luilding thefint half, 

2. Fir^ what each man should receive for building the 
second h^f. 

8. Find the entire amount each man should receive, 

87. Four men agree to chop 25 cords of wood 
for $48, but when it was half done, thx^^ ot X^j^a 

uigiiized by CjOOQIC 



66 nfTELLECTUAL ABITHMETKI. 

men quit, leaving the remaining man to finish the 
work. How should the money be divided ? 

88. It" 4 men can do a piece of work in 24 days, 
how Boon can 12 men do it ? 

AWAL. Steps.^1. Find how long it toill take X man to per- 
form it. 

Form.* — ^If 4 men require 24 days, 1 man will require 4 
times 24 days, which are 96 days. 

2. Find how long it will take 12 f»m. 

If it take 1 man 96 days, it will take 12 men 1 twelfth of 
96 days, which is 8 days. 

89. If 6 men can build a wall in 18 days, how 
many men will be required to build it in 24 days ? 

90. If 2 men can construct an engine in 15 
months, in what time could 30 men construct it % 

91. How soon can 12 men earn as much money 
as 9 men can earn in 32 months ? 

92. If 2 men can build a vessel in 30 months, 
how soon can 3 men build it ?' 

93. If 9 men can plant 6 acres in 16 days, how 
soon can 1 man do the work ? 

94. How long will it take 8 men to do what 12 
men can do in 6 days? 

95. If 40 barrels of apples cost $320, what will 
5 barrels cost ? 



* Those who profsr may nae the following : 

FosM.— OiM man requires to perform the toork 4 times at many days as 4 
men; imen'rtquire2Adays; thertfore 1 man requires 4 Unus 2A days, which 
are 9S days. 

2, Ttoeitft min require one twelflh as many days to perform the work as 1 man ; 
J man requires 90 days ; ihjortfert 12 men refiuirt one iwelJUi oif 06 da.ys, which 
ifSdayg. 
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96. If a horse can trot 86 miles in 6 hoars, how 
many miles can he trot in 381 hours ? 

97. How many pounds of veal can be bought for 
96 cents, if 9 ponnds cost 72 cents ? 

98. If 4 quarts of vinegar can be bought for 36 
cents, how many quarts can be bought for 216 
cental 

99. If 3 pounds of cheese cost 42 ce^ts, what 
will 75 pounds cost ? 

100. What is the cost of 27 weeks' board, if 9 
weeks' board cost $27 ? 

101. What will 75 tons of coal cost at.$8Q#dr 10 
tons i 

102. If 56 cents are paid for 7 dozen of ^gs, how 
much must be paid for 27 dozen ? . ^ . 

103. If 12 barrels of apples cost 72 dollars^ what 
will 7 barrels cost ? 

104. Ilow much corn, at 90 cents a bushel, must 
be given for 27 bushels of rye at 30 cents a bushel ? 

105. A cistern that holds 120 gallons has a pipe 
by which 18 gallons can run into it in an hour, and 
another ^ipe by which 12 gallons can run out of it 
iji the sarfe time. When both pipes are running 
liow long will it take the cistern to fill ? 

CLASSIFICATION OP FORMULAS. 

Note for thb Tbagber.—- It is very important that the f upils 
learn the six arithmetical formulas, five of which are used. in the 
. fundamental rules ; for it is by the means of these aiz formulas that 
all problems are solved. 
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14. Fi^BM. I. — If I ham 12 kmona in my pocket 
and 6 in my handy in bath I have the sum qf 12 
lemons and 6 lemomSy which is l8 lemons. 

15. 11. — J^ I have 12 lemons in my pocket and 
give away 0^ I have left the diffebencb between 12 
kmoTW and 6 lemons^ which is 6. 

16» TIL — Ifl lemon costs 6 centSy 12 lemons cost 
12 times 6 cents^ which are 12 cents. 

It. IV. — -5^ 6 boys have 12 lemons^ 1 boy has one 
BiXTUof 12 lemons, which is 2 lemons. 

18. y.— Since 6 cents will purchase 1 lemon^ 12 
cents will purchase as many lemons as 6 cents are con* 
tained times in 12 centSj which are 2 times, 

19. VI.- — J^ <^ boy has 12 lemons, and he give 
away 4, he will give away A twelfths of his lemons. 

For formulas HI. lY. and Y. the following may be used if thej 
are preferred : 

(a). III. Twelve lemons will cost 12 times as much 
as 1 lemon: 1 lemon costs 6 cents, therefore 12 lemons 
will cost 12 times 6 cents, which are 72 cents. 

(b). IVi One boy must have one sirrd a» many 
apples as 6 boys; 6 boys have 12 apples; therefore one 
boy must have one sixth of 12 apples^ which is 2 
apples. 

(c). V. Since 6 cents wiU buy 1 lemon, as many ' 
temcfns can be bought for 12 cents, as the number of times. 
^Aa^ 6 cents can, be taken from 12 ce^nts^ which is 2. 
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K. B. It 19 not meant that the procedmg are the beet or the only 
formulas that can be used. The teacher ought to use his own judg- 
ment, and exercise his ingenuity in adapting them to the minds of 
his pupils. All the principles of the solution of problems are ex- 
pressed in tha six mjriihmtHoal 'formtdaa^ no matter how those prin- 
ciples may be varied or combined. (See Teacher's Manual.) 



REDUGTIOK, 



LESSON xxvm. 



20, U. S. Money or currency is the currenoy used 
in the United States. 

(a) TABLE. 

10 mills (m.) mapke 1 cent. .... ct. 

10 cents " 1 dime d. 

10 dimes « 1 dollar. . . . $. 

10 dollars '' 1 eagle; . . . . E. 

Note — 1. Dollars are separated from cents and mills by a period, 
(.) ; thus 14.782, is read 4 dollars, 73 cents and 2 milk, i ' 

2. For description of coins and for other information^ see ** In« 
termediate.^ 

PROBLEMS. 

1. How many dimes in $*? 

FoBM. — Since in 1 dollar there are 10 dimes^ in $4 there are 
4 times 10 dimes^ which a/re 40 dimes; therefiyre »n$4 there a/re 
40 dimes. 
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2. How many dollars in 3 eagles ! In 25 eagles ? 

3. How many mills in 7 cents? In 14 cents? 
In 35 cents? 

4. How many cents in 3 dollars? In |5? In 
$20. 

Anal. Steps. — 1. Reduce dolktrs to dimes* 
2. Beduce dimee to eenUr 

5. How many mills in 4 cents? In 5 dimes? 
In 5 dollars i 

6. How many cents in 80 mills ? In 60 mills ? 
In 120 mills? 

FoBM. — Since in 10 mills there is 1 cent, in 80 mills there 
Are as many cents as 10 mills are contained times in 80 mills, 
which are 8 times, therefore, &c. 

7. How many dollars in 60 dimes? In 400 
dimes ? In 480 dimes? 

8. In 600 cents how many dollars? In 4800 cents? 



LESSON XXIX. 



21* English Money or currency is the currency 
used in England. 



(a) TABLB. 

^ ^ ir.) make 1 ^ ^ „ 

12 pence " 1 shilling. . . s. 

20 shillings " 1 pound. . . . £. 

21 shillings " 1 guinea. . . . guin. 



l^a/ TABLB. 

4 farthings (far.) make 1 penny. . . . d. 
12 pence " 1 shilling. . . 
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NoTK. — ^1. A sovereign (sot.) is a coin wortih one pound. 
2. For description of coins 'and for other information, see *'In« 
termediate.'* 

PROBLEMS. 

1. How many farthings in 2 pounds t 

Anal. Steps. — h Beduoe pourub to shiUingB. 
2. Beduee shillings to pence, 
8. Beduee pence to/ctrtMngs, 

2. How many pence in 3 shillings! In 7s.? 
In 21s.? In £4? In £3? In £12? 

3. How many farthings in 8 penee? In 12 
pence ? In 37 pence?. In 5 shillings? In 3 shil- 
lings ? In 2 pounds ? 

4. In 3 pounds how many shillings ? How many 
pence? How many farthings ? 

5. In 2880 farthings how many pounds ? 

Anal Steps. — 1. Meduee farthings to pence. 
2. Reduce pence to shillings. 
8. Reduce shillings to pounds. 

6. How many shillings in 84 pence? In 108 
pence? 



LESSON XXX. 



2ft. Troy Weight is used for weighing gold,- silver, 
and jewels, and in determining the specif c gravity of 
bodies, &c, 
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(a) TABLE. 

24 grains (gr.) make 1 pennyweight. ... pwt. 

20 .pennyweights " 1 ounce oz. 

12 ounces " 1 pound lb. 

Note.— 8^ gNiM Toaake a ctrat for weigldng diamonds. 

PROBLEMS. 

1. How many grains in 2 pennyweights? In 
3 pwt. ? 

2. How many pennyweights in 3 ounces ? In 
5 ounces? 

3. How many ounces in 80 grains? In 120 pwt? 

4. What will a gold chain, weighing 12 penny- 
weights, cost, at 80 cents a pennyweight ? 

5. I have a pin weighing 4 pennyweights ; what 
is it worth at 75 cents a pennyweight? 

6. E^duce 96 ounces to pounds; to penny- 
weights. 



LESSON XXXI. 

23. Avoirdupois weight is used for all ordinary 
parposes. 

(a) TABLE. 

16 drams (dr.) mate 1 ounce oz. 

16 oimces " 1 pound lb. 

25 pounds " 1 quartet. . ... qr. 

WO poundaorAqasxier^ " 1 hundredweight cwt 

WOO pounds '' \ \^x^ T^. 

,y Google 



uigiiized by V 



UTTELLICCTUAL AEITHMETIC. 73 

l^TE. — The gross-cwt. contains 112 pounds, or 4 quarters of 28 
pounds each. The gross-ton (2240 lb.) is used at the U. S. Custom 
Mouse, and the Penn. Coal Mines. 

1. How msLiij drams in 3 ounces ? In 4 ounces ? 

2. How many ounces in 2 pounds ? In 5 pounds ? 

3. How many pounds in 5 hundred weight ? In 
4 cwt. ? 

4. How many hundred weight in 3 tons ? In 4 
tons ? 

5. In 6 oz. 5 dr. how many dr. ? In 4 oz. 3 dr. ? 

6. In 4 lb. 6 oz. how many ounces ? In 3 lb; 
2oz.? 

7. In 32 ounces how jnany pounds ? In 96 oz. ? 

8. In 200 pounds how many hundred weight? 
In 384 pounds ? In 437 pounds ? In 689 pounds ? 

9. What will 13 pounds of flour cost at $4 per 
hundred weight ? At $2 ? At $8 i 

10. How much will 4 cwt. of sugar come to, at 
8 cents a pound ? At 5 cts. ? At 9 cts. ? 



LESSON XXXII. 

2d» Apothecaries' Weight is used in^ preparing 
prjscriptions', but drugs and medicines are bought and 
S3ld by avoirdupois weight. 

(a) TABLE. 

20 grains (gr.) make 1 scruple. . . . sc. or 3. 

3 scruples " 1 dram dr. or 3. 

8 drams " I ounce .... oz. or J . 
12 ouncea " 1 pound \!o» ot '^• 
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PB0BLEM8. • 

1. How many grains in 3 scruples ? In 4 sc. ? 

2. How many scruples in 11 drams? In 9 
drams } 

3. How many ounces in 24 pounds? In 13 
pounds? 

4. How many ounces in 96 drams? In 38 
drams? 

6. In 43 drams how many scruples? In 27 
drams? 



LESSON XXXIIL 
JiB. Long Measure is used for measuring distance. 

{a) TABLE. 

12 inches (in.) make 1 foot ft. 

3 ft. "1 yard. ... yd. 

40 rd. *^ 1 ftirlong. . . fur. 

• 8 fur, or 1 
820 rd. or 
760 yd. or 
5280 ft. 

(J) TABLE OF GEOGBAPHIO LONG MEASURE. 

8 geographic miles (mi.) make 1 league, lea. 

60 geographic or \ « 1 i^^ETg^J^S^^ de§. 

W^ Englisb miles f c eqnatot or ^. 

^60 degreea *' \gc^^\.m^'^^%.^\s. 



1 mile mi. 
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1. How many inches in 3 feet? In 7 ft. ? In 
12 ft. ? 

2. How many feet in 24 inches ? In 36 inches? 

3. How many rods in 2 furlongs ? In 6 fur, ? 
In 3 fur.? In 2 miles? In 4 miles? 

4. How many rods in 33 feet ? In 66 feet ? In 
11 yards ? In 22 yards ? In 33 yards ? 

5. A cannon threw a ball 8000 yards; how 
many miles was that ? 

6. How many inches in 3 yards and 1 foot? 

7. At 30 cents a foot, what will 13 yards 2 feet 
of wire railing cost ? At 70 cents ? At 40 cents ? 



LESSON XXXIV. 

26, Cloth Measure is used by merchants in the 
sale of cloth, ribbons, laces, etc. 

{a) TABLB. 

2 sixteenths make 1 eighth. 

2 eighths " 1 quarter. 

-2 quarters '^ 1 half. 
4 quarters or J 

2 halves of > " 1 yard. 
36 inches ) 

Note. — The old table of cloth measure is no longer \i6«d. '^'^*^ 
the quarter is divided into 4 nails, each iiaWbwxi^ 'i^\as3aK5imV«i!^g|is^» 
Ella ari not used in the United States. 
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PB0BLEM8. 

1. How many inches in 3 quarters ? In 4 8ths ? 
In 3 yards ? 

2. How many eighths in 6 quarters? In 3 
yards? In 4 quarters ? 

3. How many quarters in 5 yards ? In 6 yards? 
In 3 yards? 

4. How many eighths in 12 16ths ? In 16 quar- 
ters ? In 5 gr. ? 

5. What will 3 sixteenths of cloth cost at 36 
cents a qr. ? 

6. "What is the cost of 3 eighths of ribbon at 40 
cents a yard ? At 60 cents ? At 16 cents ? At 8 
cents? 

7. How many quarters in 2 yd. 2 qr. ? In 3 yd. 
2 qr. 3 Sths ? In 5 yd. ? 

8. At 5 cents a quarter, what will 3 yd. 2 qr. of 
braid cost ? At 9 cents ? At 11 cents ? 



LESSON XXXV. 

27 • Square Measure is used to calculate areas, as 
of land, lumber, painting, paving, &o. 

• 

(a.) A square is a figure having four 
equal Bides and four right angles or comers ; 
a square foot is a square 1 foot in length 
^d 1 foot in breadthj thus : 
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ILLU6TBATI0NS. 



Ist row of feet. 









2(1 row of feet. 




♦ 




3d row of feet. 









1 yard=8 feet 



1 sq.ft. 


l8q.ft. 


1 sq.ft. 


1 sq.ft. 


Isq.ft. 


1 sq.ft. 


1 sq.ft. 


Isq.ft. 


Isq.ft. 



I 



FoBM. — Since in one row there are 3 square feet^ in 8 nme 
there are 8 timee 8 equarefeet^ which a/re 9 equate feet ; hence 
in 1 »q,yd, there are 9 sq.fU 

(a) TABLE. 

144 square lnclieB(6q. in.) make 1 square fo6t, sq. ft. 

9 sq. ft. " 1 square yard,^sq. yd. 

80i sq. yd, " 1 square rod, sq. rd. 

40 sq. rds. " 1 rood* . . . R. 

4 E. « 1 acre .... A. 

640 A. " 1 square mile, sq. mi. 

FBOBLEMS. 

1. How many square feet in 5 squ&re yards? 
In 7 square yards? In 11 sq. yd»4 l\s^ V^ '^kSc 
yards? ' * 



^-oogle 

* A rood then is a quj^rtcr ol »»■ ^ec^* 
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2. How many square 'yards- in 36 sq. feet? In 
108 sq. ft. ? In 162 sq. ft. ? 

3. How many rods in 3 roods ? In 2 quarters 
of an acre? In 3 quarters of an acre? In 3 acres? 
In 8 acres ? 

4. How many acres in 320 sq: rods? In 80 sq. 
rods ? In 11 roods ? In 800 rds. ? 

5. If one acre or 4 roods of land cost $28, what 
will 1 rood cost ? 2 roods? 17 roods? 3 roods? 



LESSON XXXVI. 

28 • Cubic Measure is used in estimating the con- 
tents of solids ; as wood, stone, the capacity of cisterns, 
&c. 



{a). A cube is a solid, having six equal 
square sides. Thus, a cubic foot is a body 
1 foot in length, 1 foot in breadth, and 1 
foot in thiekness. 







TABLE. 



1728 cubic inches (cu. in.) make 1 cubic foot, cu. ft. 
27 " feet *^ 1 cubic yard, cu. yd. 

2** "• " or) « Iperchof) p, 

99 qr. eu. ft. ) * stone, ) '^^^' 

16 en. ft. " 1 ^iOTdfwit . c. ft;. 



INTELLECTUAL AMTHMETIO. 



79 



ILLU8TEATI0N. 



1 vard=3 feet. 

Zzz: 





^'^MIirR OF FEET 




/^cjqj^/c/jm// c^x 




(5.) Anal. Steps. — 1. -FVW fhs number qfrotoa ofcu.ft, in 1 
cu. yd, 

FoKM. — Since there are 3 rotes of cubic feet in 1 tier of feet, 
in 3 tiers there are 3 times 3 rows, which are 9 rotes. 

2. Find the numler of cubic feet in 1 cu, yard. 

Form. — Since in 1 row there are 3 cuhic feet, in ^ rows 
there are 9 tinnes 3 cubic feet, which are 27 cnbic feet. 

CoNOL. — Therefore, in one cnbic yard there nre 27 cnbio 
feet. Hence to find the solid contents of a body we have the 
following 

(e.) Rule. — Multiply the length by t^ATSKs.fex5^:^^ 
and f/ia^ product by the TmcKS^^^^^ 

(d) A pile of wood 4 feet .V7ide, ^xv^^^^^^^^^ 
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and 8 feet long contains 1 cord: and a cord foot is 1 
foot in length of such a pile, thus : 



8FTL0NC 




PBOBLEMS. 

1. How many cubic feet in 2 cubic yards ? In 
4 cu. yds. ? In 1728 cu. in. % 8456 cu. in. ? 

2. Sow many quarter cubic ft. in a perch of 
stone ? In 2 perch of stone ? 

3. How many perch of stone in 99 qr. cu. ft. ? 
In 198 qr. cu. ft. ? 

4. How many cubic feet in a pile of wood 7 leet 
long 2 feet wide and 3 feet high ? 

5. How many cords and feet in a pile of wood 
13 feet long 3 feet high and 4 feet wide? 

6. How many cords in 24 cord feet ? In 56 
cord feet ? In 75 cord feet ? In 150 cubic feet % 



i LESSON XXXVIL 

-9.9# Lfquld or Wine Measuxe \a \\s»^^ ^ot \xi^aKWr 
iog all kinds of liquids. u z a oy ^ ^v.^.^ 
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(a) TABLE. 

4 gillB (gi.) make 1 pint. . . • . pt. 

2 pt. " 1 quart. . . . qt. 

4 qt. " 1 gallon. . . gal. 

31i gal. '' 1 barrel. . . . bbl. 

2 bblB. or 63 gal. *^ 1 hogshead . hhd, 

. (h) mBOELLANEOUS. 

36 gallons make 1 barrel of beer. 

64 gallons or 1^ barrels " 1 hogshead of beer. 
42 gallons *^ 1 tierce. 

2 hogshead or 126 gallons " 1 pipe or butt. 

2 pipes • "1 tiin.* 

Note. — ^This me&sare was formerly in use in the U. S., but is 
now nearly or quite obsolete. 

PROBLEMS. 

1. How many gills in 4 pints ? In 6 pints? In 
7 pints i In 11 pints ? In 10 pints ? In 14 pints ? 

2. How many pints in 3 quarts? In 20 quarts ? 
In 47 quarts ? * In 1 gallon ? In 4 gallons ? In 12 
gallons ? 

3. How many gills in 3 pints? In 3 gallons? 
In 7 quarts? In '7 gallons? In 4 quarts? In 4 
gallons ? 

4. How many gills in 2 gallons 2 quarts? In 
2 gallons 2 pints ? In 2 pints 2 gills ? In 2 gallons 
2 gills ? 2 gallons 3 quarts ? 2 qt. 2 ^t^ % ^A 

4* 
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5. How many quart bottles can be filled from 
10 gallons of vinegar? How many pint bottles i 
How many gill cups ? How many gallon jugs t 



► 



LESSON XXXYin. 

30. Dry Measure is used for solids; as grain, fruit, 
ashes, &c. 

{a) TABLF. 

2 pints make 1 quart . • qt 
8 qt. " 1 peck. . . . pk. 

'4 pk. " 1 bushel. . • bu. 

Note.— 5 gills wine measure make about 1 pint dry measure* 
FBOBLEMS. 

1. How many pints in a peck? In 3 pecks ? In 
5 qts. ? In 4 pecks 4 pitftst In 4 pecks 4 qts.1 

2. In 84 pints how many qt. ? How many 
pecks ? How many bushels ? 

3. In 80 qt. how many pints? How many 
pecks ? How many bushels? 

4. In 80 pecks how many bushels? How many 
pints ? How many quarts ? 

5. At 6 cents a pint, what will be the cost of a 
peck of hickory nuts ? Of 3 quarts ? Of 1 bushel ? 

6. I bought a bushel of chestnuts at 10 cents a 
pint ; how much was that a peck ? 
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7. 2 pecks of cranberries cost 96 cents; what 
was that per pint ? Per qt. ? Per bushel ?* Per 3 
pecks t Per2qtB.? 

* 8. I sold a bushel of chestnuts at 12 cents a 
quart ; how much did I receive for them ? 

9. I bought a bushel of strawberries for $6.40, 
and sold them at 40 cents a quart : what did I gain ? 

10. I bought a barrel of apples, containing 3 
bushels, and sold them at the rate of 15 cents for 2 
quarts ; how much did I receive for them ? 

11. A man bought a bushel of potatoes for $3, 
he sold them at the rate of 20 cts. for 2 quarts ; did 

. he make or lose, and how much ? If sold at the rate 
of 2 quarts for 30 cts. ? 



LESSON XXXIX. 
31* Time is the measure of duration. 



TABLE. 



60 seconds (sec.) 
60 m. 
24 hr. 
7 da. 

4 weeks 2 days 
12 calendar months 
365 days 
100 years 



ia) 
make 



• 1 minute. . 
1 hour. . , 
1 day. . . , 
1 week. . . 
1 month. , 
1 year. . . , 

lyr. . 
1 cfcTiXArrj • 



m. 

hr. 

da. 

wk. 

mo. 

yr. 
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(b) DIVISIONS OF THE YEAB. 



Winter. 


C 1. 
2. 


Jannary, 


31 days. 


Jan. 


« I AMA fc^^A • 


February, 


28 or 29* 


Feb. 




C 3. 


March, 


81 




Man 


Spring, 


1 *• 


April, 


80 




Apr. 




( 6. 


May, 


31 




May. 




f 6. 


June, 


30 




Jun. 


Summer, 


1 '^• 


July, 


31 




July. 




( 8. 


August, 


31 




Aug. 




( 9. 


September, 


30 




Sept. 


Autumn, 


]io. 


October, 


31 




Oct. 




(11. 


November, 


30 




Nov. 


Winter, 


12. 


December, 


31 




Dec. 




366 > 


or 366 days. 



Thirty days hath September, 
April, June, and November, 
February* hath twenty-eight, 
And thirty-one the others rate. 



LESSON XL. 



PROBLEMS. 



1. How many seconds in 2 minutes? In 
miDiites ? In 4 minutes ? In 12 minutes ? 



* Pebruary has twenty-mne dojam o^er^- 'Ua-"^1««» 
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2. How many minutes in 120 seconds? In 3 
hours? In 240 seconds i In 5 hours ? 

3. How many days in 3 months ? In 3 months 
12 days ? In 5 months 7 days ? 

4. How many honrs from 6 a. m. to 11 a. m. ? 
From 4 a. m. to 12 m. ? From 9 a. m. to 3 p. m. ? 
From 11 A. M. to 10 p. m. 

6. How many minutes from 20 minutes past 
nine to ten minutes past ten ? From 7 minutes past 
8 to 25 minutes before 11 ? Between 13 minutes 
past 11 o^clock A. M. and 12 minutes past 2 o'clock 

p. M. ? 

(O.) TABLE OF PABTICULAES. 

12 things make 1 dozen. 

12 dozen " 1 gross. 

12 gross *' 1 great gross. 

20 things " 1 score. 

24 sheets of paper " 1 quire. 

20 quires " "1 ream. 

56 pounds of corn "1 bushel. 

60 " of wheat " 1 bushel 

196 " of flour " 1 barrel. 
200 pounds of beef, pork, or fish " 1 barrel. 

CIEOULAB OB ANGULAR MEASITEE. 

32» Circular or Angular measure is used to measure 
angles or the arcs of circles. It is used in astronomy, 
geography, navigation, and surveying, and for calcula- 
ting differences of time* 
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60 seconds (") make 
60 minutes " 

30 degrees " 

90 degrees " 

4 q^uadrants or « 
12 signs 



lA ^ J? 



marked ' 



{a.) TABLE. 

. 1 minute, 
1 degree, 
1 sign, 

j 1 quadrant, 
( 1 right angle, 

}^ j eircnmference ^ 
\ or circle. 






Big. 
quad. 
r. a. 

cir. 



(b.) Notes.— 1. The greatest 

distance across a drde is called 

its diameter. The distance around 

it is called its circumference. Any 

\>^ part of the circumference is called 

an arr„ 
|Q 2. If any drcumference, wheth- 
/J>f ^^ ^^^S® °^ small, be divided into 
' "^ 860 equal arcs, each arc is called 
a degree. The degree is divided 
into 60 minutes, and the minute 
into 60 seconds. The length of a degree, minute, or second, depends 
on the size of the circle. If the size of the circle is increased or de- 
creased, the length of the degree, minute, or second is also increased 
or decreased. 

8. For the explanation of the principles of Longitude and Time see 
Intertnediate or Practical Arithmetic, pugei 225. 




TEST QUESTIONS FOR EXAMINATION. 

Addition.— ^VTiat is arldition ? ♦ "What is the answer called in addition 1 
Give the foi-mula for adding 20 and 50. 60 and 70. 30 and 40. 00 and 80. 

l.t Give the ruje. "What Is the sum of PO and 00. 30 and 70. 60 and 70. 
20 and SO. 70 and 40. 

♦ For answers to these and similar questions the pupils are referred to "ttio 
Practical or Intermediate Arithmetic. 

t ThcBQ figures refer to the puragrapha in the text of the book. In ex****" 
illation the teacher should lest fhe vu^W "u^vm \\i^ \>t^<iW<i"a.V problems, »*>^ ^ 
Bee that tbey can readily gl^e the Rppru^TiaX© toTTOoiB*, -. 
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\ 

d* Give the formula for adding 87 and 50. 86 and 80. 90 and 67. Otve 
the rule. What U the earn of 89 and 20 f Of 37 and 80 ? Of 90 and 47 1 Of 
60and39f What ia the sum of 8-)-2-)-5-)-8-f9-»>3-i-8t6-i-7-f2-f 4-f St Of 3+6 
+8+7+8+9+3+4+7+6+41 

3, Give the formula for adding 68 and 25. 43 and 26. 98 and 71. Give 
tlie rule. What is the sum of 48 and 62 1 Of 27 and 91 ? Of 32 and 76 f Of 
93 and 741 

4. Give the formula for adding 86 and 78. 25.aDd 67. 97 and 39. Give 
the rule. What ia the sum of 37 and 86 ? Of 35 :md 67 1 Of 83 and 95. Of 
24 and 39 ? Of 63 ami 79 ? Of 39 and 78 ? Of 83 and 67 ? What is the sum 
of 037 and 4031 Ofa25and4C7t Of 397 and 763? Of 273 and 84? 

6. Add from the Uooi^Board the fuUo whig numbers 86 + 24 + 86 + 37. Give 
the rule. 

SuBTRACTioH,— What is subtraotlon ? What is the answer oallod ? Which 
number is called the minuend ? Which the subtrahend 1 Which the dif> 
■ fercnee? Which tiio remainder? Which two terms aro equal to the minu- 
end? Which term subtracted from the minuend will give the remainder? 
Which term subtracted from the minuend will give the subtrahend 7 

6* Give the formula for subtracting 60 ttom 130. 90 from 180. 70 from 
260l 50 from 520. Give the rule. What is the difference between 60 and 
180? 50 and 170? 00 and 620f 40 and 520? 30 and 640? 90 aud 370? 60 
and 560 ? What is the difference between SO and 121 ? Give the formula. 
Give the difference between the following numbers :— 36 and 128. 78 and 
144. 970-35. 437-62. 

7. Give the formula for snbtraoting 39 from 137. Give the rale. What 
is the difference between the following numbers ? 176 and 86. 874 and 08. 
673 and 87. 

8.« What is the difference between 88 and 100? 73 and 100? Give the 
rule. 800 less 37 are how many ? 300— 63=-^hat ? 

O* Give the formula for taking 87 from 468. Give the rule. What is the 
diflbrence of 467 and 93? Of 378 and 27? Of 886 and 97? Of 567 and 88? 
Of476and39? 

Multiplication. —What is the answer called in multiplication ? Which 
number is the product ? Which is the multiplicand ? Which the multiplier ? 
Which two terms multiplied together equals the product ? 

10* Give the formula for finding tiie product of S and 90. 6 and 70. 
Give the rule. 6 times 20 .ire how many? 

11. Give the formula for multiplying 98 by 4. Give the rule. 6 times 
80 are how mstny ? 5 times 37 equals what ? 6 times 37 equals what ? IIow 
much longer will a cheese last 1 man than 8 men? 8 men will eat a cheese 
how much quicker than one man ? How much more work can 9 men do 
tlian 1 man ? A certain piece of work will last 1 man how much longer than 
9 men ? 

12* How nttny are 13 times 17 ? Give the formula. Give the rule. How 
many oro 16 times 13 ? 14 times 19 ? 16 times 10 1 
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13* How many are 13 times 87 f Give the formala. Oive the rale. How 
many arel3timeB27t 16 times 86 1 13 times 43 f 12 times 83 f 

DiTiBzoN.— What is the number to be divided calle'df The nnmbw by 
which it is divided is called wliat ? What is the answer called ? The pro- 
duct of what two numbers equals the dividend ? What is meant by one^half 
of a thing or number ? What is one X of an apple ? How many in }i of 6 
apples ? What is meant by SJifths 7 "What is 8 Jlftks of one apple ? What ia 
Z fifths of 10 apples ? Of 15 apples ? Of 25 peaches ? 

14. Give Foi-m. I. What ia the answer called in this formula? 

1 5. Give Form. II. What is the answer called in this formula ? What 
number is called the minuend f Which the subtrahend? 

16. Give Form. IIL Which number is the multiplicand? Which the 
multiplier f Which the product ? Which the answer t 

17. Give Form. IV. Which number is the dividend? Which the 
4ivisor ? Which the quotient ? Which the answer ? 

18. Give Form. V. Which is the divisor in this formula! Which the 
dividend ? Which the quotient ? Which the answer ? 

19. Give Form. VI. Which is the dividend? What rule does the 6th 
formula illustrate ? A ks.^ Companann. 

20. What is U. S. Money? What is meant by currency? Repeat the 
table. How are dollars soparuted from cents and mills? How many dimes 
in $6 ? Give the fornmla. What are the denominations of U. S. Money ? 

21 . Whore is English money used ? What are the denominations ? What 
is the value of a sovereign ? Repeat the table. Repeat the table In a reverse 
order. 

22. What is the use of Troy Weight? What are the denominations ? Re- 
peat the table. Repeat the table in a reverse order. 

23. What is the use of Avoirdupois Weight ? What are the denominations ? 
Repeat the table. Repeat the table in a reverse order. 

24* What is the use of Apothecaries' Weight? What are the denomlna- 
tions? Repeat the table. Repeat the table in a reverse order. 

25* What is the use of Long Measure? What are the denominations! 
Repeat the table. Repeat the table of Geographic Measure. 

26. What is the use of Oloth Measure ? Repeat the table. What are 
the denominations ! 

27# What is the use of Square Measure? What l^ a square? What, is 
the difference between a square foot and a foot square? Between 2 sqiiaro 
feet .-xnd 2 feet square ? Between 6 square feet and 5 feet square? Give 
tlie formula for finding the number of square feet in a square yard. Repeat 
the table. 

28* What is the use of Cnbie Measure? What is a cube ? Repeat the 
table. Give the formula for finding the number of cubic feet in aoubic yard. 
Give the rule. What are the dimensions of a cord of wood ? 

29. What is the use of Liquid Measure ? Repeat the table. What are 
the denominaUona 1 
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80* What is the lue of Dry Heararef Bepeat the table. Give the dc- 
nominatioiiib 

31 • What is time f How is time measured naturally t Artificially t Re- 
peat the table. Howls the year divided t Give the names of the months 
in their order. How many days has each f How many days has February 
in leap-year. Repeat the table of particulars. 

32* What is the use of Circular or Angular Measure t Bepeat the table. 
What is meant by circumference f By diameter ff By tret By right angle ? 
By quadrant t 



To the Teacher — The preceding subjects are 
to be studied in connection with the corresponding 
subjects of the lifUermediate^ Practical^ or Com- 
mercial Arithmetics^ and the time occupied is to vary 
according to the time spent in the same subjects in 
written arithmetic. It is very important that the 
pupil at each step should be subject to a searching 
examination. The test questions are only to be 
used as an aid for this purpose. Particular atten- 
tion should be given to the following points : 

1. Hapidity and accuracy m comhining num- 
bers at sight. 

2. Promptness and accuracy in abstract mental 
operations. ' ' 

3. Distinctness in stating the analyticai steps of 
complex problems. 

4. Familiarity with the application of the fm 
arithmetical formulas. 
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FEAOTIOlirS. 



LESSON XLL 

NOTATION. 



J, Called one half. 
\ " onefpurtK 
\ " one fifth. 
\ " one sixth. 



f, called Z fourths. 
f '' ^fifths. 
f " Z sevenths. 
\ " 6 ninths. 



33. Fractions are expressed by a namerator and 
a denominator. 

34. The Denominator shows bow many equal 
parts the unit is divided into, and gives the name to 
the fraction. 

(a.) It may 'be written at the right of the numera- 
tor in words ; as, 4 tenths^ 9 semenths^ 8 seventeenths^ 
or under the numerator, thus : ^ SroSilto;. 

35. The Nmnerator shows how many there are 
of those equal parts. 

(a.) It may be written either at the left of the de- 
nominator, as 3 tenths^ 4 sevenths^ or over the denomi- 
nator, thus: Asrrrur. 

c?6'. The Numerator and Denominator taken 
together are called the t&rm^ oi z» itaeXAsm, 

30gle 
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1. When an apple is divided into 3 equal parts, 
what are the parts called ? When divided into 4 
equal parts ? When into 7 ? 

2. When an orange is divided into 8 equal parts, 
what are the parts called? When divided into 
4 parts ? 11 parts ? 9 parts ? 6 parts? 

3.- When a peach is divided into 2 equal parts, 
what is each one of the parts called ? When divid- 
ed into 5 equal parts ? Into 3 equal parts ? Into 
7 equal parts ? Into 11 equal parts ? 

4. When a melon is divided into 5 equal parts, 
what is one of the" parts called ? What are 2 parts 
called ? 3 parts ? 5 parts ? 

5. When a pie is cut into 8 equal parts, what 
are two parts called ? 6 parts ? 3 parts ? 1 part ? 
7 parts ? 4 parts ? 

6. What is meant by ^y -J, -J^, |, &c. ? Anq. — By 
one-half is meant one of the two equal pa/rts into 
which a thing or numhcr is divided / one-third is 
ONE of the THREE equol po/rts y one-fifth is on^ of the 
FIVE equal parts; &o. 

7. What is meant by |, |, -J, &c. ? 

Ans. — By two-thirds is meant two rf the three 

equal parts into which a unit or numher <f units is 

divided ; the term three-fifths mea/ns thbee of the 

FIVE equal pa/ris into which a unit or numher of 

units is divided, c&c. 

Note. — ^When no defiiKte number of units is expressed, one unit 
is alvoays understood, 

8. When a melon is divided inlo €\i ^^^^"«5^^% 
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what is one of the parts called? Ans. — One-sixm 
of 1 melon. 

9. When an orange is divided into six paxts, 
what is 1 part called ? What are 3 parts called % 
4 parts ? 

10. When a pie is divided into 12 equal parts, 
what is 1 ]^art called ? What are 5 parts called ? 
7 parts?. 8 parts? 



LESSON XLU. 

EEDUOTION. 



37* Principle.— If both numerator and denomina^ 
tor are multiplied by the same number, the value of 
the fraction will not be changed, because 

The number of the parts increases in the same ratio 
as the size diminishes, 

ILLUSTRATIOW. 

2X2 = 4 

T X 2 = T 



i I i I = I I I I I I I 

Form a series * of fractions from each of the fol- 
lowing primary fractions, by multiplying both 
numerator and denominator by^ each consecutive 
number from 1 to 20. 

* To be read from slates ot papw a^s «k CkWaxsxsjt^ftafe, 

uignizea oy ■n^j vy v^pi iv^ 
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VODEL. 
TABLE 

Of all tlie primary fractions, the denominators 
of which are less than 13. 



TT 

10 
Tf 

ii 
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38. Principle.— If both numerator and denomina- 
tor are divided by the same nnmber, the value of the 
fraction will not be changed, because 

77ie number of the parts diminishes in the same ra- 
*^o as the size increases. 



i 


+ 


tV 


A 


A , 


A 


A 


1 


h 


k 


f 


i 


tV 


« 


A 


A 


\ 


i 


f 


* 


} 


4 


4 


tV 


k 


iV 


f 


? 


* 


i 


A 


A 


i 


iV 


} 


i 


» 


f 


J 


» 









ILLUSTRATION. 




4 


4- 


i S i 


^^ 






r"""" A 


^n 


1 1 


T"i 


111 








BLACKBOARD EXERCISE. 



MODEL. 

i A A A A M M ^ -^ ^^ 

uigiiizea oy vjvyv^p^ i\^ 
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NoTt FOB THB Tbacher. — ^WritQ on the blackboard exercises 
of fractions formed from the foregoing table of primary fractions. 

Recitation. — Let the teacher point, and the class name the 
primary fraction individually or in concert ; thus, ^, ^^ ^, &c. The 
exercise may be varied as follows :•— 

1. Commence at the left hand and pass toward the right 

2. Commence at the right hand and pass toward the left. 

S. Commence at any place in the line and pass in either direction. 
4. Point to any number, the class naming the result instantly. 



LESSON XLIV. 



39. A Proper Fraction is legs than a unit ; as |, 
^f, &c. 

40. An Improper Fraction is one equal to or 
greater than a unit, as |, ^^, &c. 

41. A Mixed Number is a whole number added 
to a fraction: as 3 +4, 2+|. The sign is usually 
omitted : as 7|. 

1. How many halves in 5 apples ? 

Form. — Since in 1 apple there are 2 hahes^ in 5 apples there 
are 5 timee 2 halves, which are 10 halves^ hence, in 5 apples there 
are 10 halves of an apple, 

2. How many fourths -in Spears? 6 melons? 
9 oranges ? 8 pies ? 12 lemons ? 19 cakes ? 

3. How many sevenths in 3? In 4? In 6? 
In 5? 

4. How many fifths in 6? In 13? In 12? 
la 9g 
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5. How many nxtha in 3|? 

FoBM. — Since in 1 unit there are 6 sixths^ in 3 units there 
are three times 6 sixths^ which added to | equals 28 sixths ; hence 
in^% there are 3^-. 

6. How many ninths in 3^ ? In 4| ? In 6^ ? 

7. Write an improper firaction for each of the 
following mixed numbers. 



MODEL. 


(1) 


(2.) (8.) 


(4.) (6.) 


(6.) 


8}=-V- 


4?=? 


4J=? 6J = ? 


14f=? 6?=f 


7i=» 


4i=A,»- 


6|=? 


8?=? 4§=l 


ll«=f 2f=? 


82= f 


8i = ".*- 


6f=? 


6§=« 71= » 


16^= f 6^=? 


9A=? 


H=^ 


8i=J 


^=i 8?=t 


14i=t8/,= ? 


8|J=t 


5?=-V- 


n=« 


6?=? 13J = t 


18i=f 4f\=? 


61?=? 




6§=? 


6f=? 17?=? 


6J=? 8x=V=? 


6?=? 



8. How many apples in 12 halves of an apple ? 
YoBV,— Since in 2 Aofotfs there is 1 apple, in 12 hakes tliere 

are as many apples as 2 halves are contained times in 12 
halves; which is 6 times; there/ore in 12 hakes there are 6 
apples. 

9. How many oranges in 16 fourths? In 40 
fifths? ^ 

10. How many units in 18 halves? In 24 quar- 
ters? In 32 eighths? 

11. How many melons in 15 halves ? 

FoEM. — Since in 2 hakes there is 1 melon, in 16 hakes there 
^2re as many melons as 2 hakes are contained in 16 halves ; 
rohich is 7, with one half remaining ; henee^ in 15 hakes of a 
tnelon there are 7^ melons, 

12. How many oranges in 19 quarters of an 
orange ? In 20 quarters ? In 11 quarters ? In 48 
quarters? 
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13. How many units in 63 fifths? In 64 
sevenths ? 

14. How many units in 27 thirds? In ^? In 

V-? In^? 

15. Write the corresponding mixed number for 
each of the following improper fractions. 

MODEL. (1.) (2.) (3.) (4.) (5.) (6.) (7.) 

.V-= 8^ 4/1= ? -V ff ^ H 4* ¥ 

¥=9 3,^=1 J^ .-vi jj 1^ a 9^ 

-V = i5i V=? V -V H W -V¥ M 

*^ = ii? )>,•.= » V H if If Y ¥ 

-':^ = i8j *i^=i ¥ V n 1^ H w 
tj= Vj -v=t ik"^ -•/ n Ji «} ¥ 



LESSON XLV. 
1. How'many quarters in a half? 

ILLUSTRATION. 

1 = i i • = i 



= — i — I — i^ i = — i — I 

FoBk. — Since in one unit there are 4 quaktebs, In one : 
of a unit there is 1 half of 4: quarters^ which is 2 quabteb^ 
hence in ^ there are f . 

2. In ^ how many sixths ? • How many twelfths 
ISths? 21st3.? 

3. In i how many eighths ? How many 12thiy i 
leth&i 32d3? 
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4. In I how many ISths? How many 18ths? 
24th8? 48th8? 66thB? 

5. How many nmtha in f ? 



ILLUSTEATION. 



1 

—A— 



f 



i 



= 




i 




f 








nz 


TT 


Mill 




r~ 


i 






r- 


•i'-T 


Mil 1 


1 



FoBV. — 8inM in 1 unit there are 9 ninths, in i of a unit 
there are ^0/9 ninths, which is 3 ninths ; and, in 2 third^s there 
are 2 times 3 ninths, which are 6 ninths; hefMC in f there 
are }. 

6. In I how many 12th8? lethst SBths? 
S2ds? 

7. In f how many 25thst 30th&? 70thflt 
«Oths ? 

8. How many 72ds in i ? In|? In|? In^V* 

'9. Howmany 84:ths in i? In|? Inf? In 
^^? In4l 

10. How many 24ths in f ? In f ? In |? In 
jL. ? In s ? ' 

11. How many 9th8 in 7? In 11? In J? Inf? 

12. How many 24ths in 3? In f? In 3|? 
In6tt? 
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LESSON XLVI. 
To find the mrvple or lowest t^ms of a fraction. 

4:2. A Fraction is said to be expressed in its 
lowest term^ when no number greater than one will 
divide both numerator and denominator without a 
remainder. 

Change f io its lowest terms. 

ILLUSTRATION. 

6 + 2 _ 8 

T -5- 2 t 



I I I I I i I - « I I I 

Form. — ^2 is the greatest number that will exactly divide 
both terms of the fraction j ; therefore the result f id the 
lowest terms of the fraction. 

(a). 'R.xilQr^ Divide the terms of the fraction by the 
greatest number that will divide them without a re* 
mainder, 

SLATE AND BLACKBOARD EXERCISES. 

Express each of the following fractions in its 
lowest terms. 



MODEL. (1.) (2.) (3.) (4.) (6.) (6.) 

3 1 13 9 «3 11 44 88 43 ' 

TT ■- T 3Tr— » TST 7T IT VV tV 

4 I » — 9 -."^ 21 4a ^6 JL7 

T2 — T T5— « TTf ¥« Si \SS TIC 

19 — 1 S — ? 6i 13 43 Jll J?3_ 

tV = I 11= « m H r¥. IJ il 

T% = J 4*=» *? JS *J 41 If 

j1- = ^ 4?=? It IJ T% AV {J 
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Rbcitation. — 1. Require the above exercises to be copied on 
slate or on paper, completed as in the model, and read at recitation. 

2. Require the numbers to be completed orally from Ijbe book 
without hesitation. 

8. The teacher should {jpiestion the class on the same. 

1. What is the simplest form of I? Of^? Of 
^1 Of^? OfA? Of^V? Off*?. OffJ? - 

2. What are the lowest terms of V<r* Gf A* 
Offi? Ofjf? OffI? Offf? Of||? 

3. What are the lowest terms of -j^ ? i| « || ? 

4. What are the lowest terms of |f ? ^1 IfJ ? 

M? w M? M« n? vw? in? 

. 5. What are the lowest terms o{ ^i ^i ^i 
T^? WV? 1^? i^)V? AV? tW? AV? i^\« 

6. What are the lowest terms of -^ ? ^^ ? 

di-TT? dhr« xlir? WV« iVV? iVV? iW? 1^? 
i^» -AV? iVir? AV« AV? AV? iwr-3^? 



LESSON XLVII. 



4^3. When Fractions are of the same denomina- 
tion, they have a common denominator. 

Change f and i to equal fractions of the same 
denomination. \ 

NoTB. — Change § and | to the most convenient denomination.* 

♦Twolftba. 
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XLLUSTSATIOK, 



■ X 4 

/ S . 



8 

* 



= I I I I I 11 I I I > 



( \ i = n~i~i 1 i i 1 I 1 I I . 

FoRic. — ^Multipljiog or divuling both terms of a fraction 
by the same number does not cliange its value ; hence if the 
terms of f are multiplied by 4, and the terms of | are mnlti- 
plied by 8, the resulting fractions j\ and y\ will be equal to 
the original fractions, | and |, and have a common denominator. 

{d.) Rule. — Multiply or divide the terms of the frac- 
tion by any numier that toiU make them of the same 
denomination. 

8LATE AND BLACEBOABD EXEBCI8E8. 



MODXi.* 


(1.) 


(2.) 


(3.) 


(4) 


(6.) 


f,i;A,A 


f.4;? 


1. ? 


f , t 


4, f 


A, i 


i*.f;if,W • 


«,•?; « 


i, ^ 


?,l? 


tVH 


4. A 


liMlii 


l,f;? 


1. i 


4,1? 


A,- 4 


l.iV 


hi; i, i 


!,?;« 


h i 


f If 


A, ii 


i. 1 


11; h f 


!,?;» 


«.A 


4, J 


* W 


i,-i 


4,!;H.§} 


4,1; « 


fA 


fit 


}. ? 


h 1 


Bkoitation.— (See Lesson XLYL) 









♦ Notes.— 1. When one denomfnator can be divided ezaotly by the otber 
it is necesBary to multiply only one of the fractions ; thns, f , } ; I, ^. 

S. When both deuomlnatora cannot bo divided exactly by any number, it 
is necessary only to write for the numerator of each fhiction the product of 
the numerator and the denominator not its own, over the product of the de- 
DozaJntUcn ; iba^ |, * ; At tV 
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6. Reduce f and f to a common denominator. 
Reduce i and f . J and ^. 1^ and ^. | and -^. 
I and 3^. -J-andl. 

7. Reduce | and |. f and ^. f and ^. ^ 
and^. T^and^. 

8. Reduce 4^ and ^. ^ and ^. | and i^. f 
and f . 4^ and |. 

9. Reduce f and ^. 4 ^^^ A* i ^^^ t- f 
and I-. 4 and ^. 

10. Reduce i and ^^ 4 ^^^ f • 4 ^^^ I* ^ ^^^ 
f 4and|. 



LESSON XLVIIL 

1. What is i of 3 inches? Ans. — One of the 
two equal parta into which 3 inches is divided. 

ILLUSTRATION. 
iofS inches. 



2. What is i of 3 inches ? Ans. — li inch. 
8. What is i of 1 inch ? Ans. — \ inch. 

4. What' is J of 1 inch ? Ans.—- J iwcA. 

5. What is 4^ of 1 pound ? Ans. — \ of abound. 

6. What is i of 1 orange ? What is \ % ^i 

Y. What are f of 1 apple? Ans. — 2 times i 

Digitized by CjOOQ IC 



102 INTELLECTUAL ARITHMETIC. 

8. What are f of 1 gallon? f of 1 barrel ? f 
of 1 yard? ^^^oflfoot? |oflcord? 

9. What is i of 2 apples ? Ans.* — 2 timeg i 
or i of one apple. 

illustration. 
iof2. = fofl 



T 



I I 

Form.* — Since one-thibd of 1 apple is ^ ; one-thibd of 2 
applet is 2 times i, which is f . 

10. What is ^ of 3 apples ? Ans. — 1 apple. 

11. What is ^ of 4 apples ? Ans. — IJ apple. 

12. What is i of 5 apples ? Ans. — 1| apple. 

13. What is 1^ of 7 apples ? Ans. — 2^ apples. 

14. What is equal to | of 6 apples ? 

Fomc.* — \ of^ apples must equal 6 times | qf one apple: 
that is, 4 of one apple. 

15. What is i^ of 7 pears? Of Spears ? Of 9 
pears? 

16. What is T^V of 5 pears ? Of 7 apples ? Of 
9 oranges ? 

Form. — Since j'j of 6 pears equals ^ of 1 pear, hence -,\ qf 
5 pears equals 2 times r'y, wAtc/i are\jofl pear. 

17. What is f of 8 apples ? Of 6 apples ? Of 4 
apples ? 

Form.— f ofB apples equals 3 tirnes \ of B apples, which is 
^,'*=8f apples. 

* To make these formulae and questiona plain to the pupUe, it is necessary 
to aiuBtraie them by the use of visible objects. 
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18. What is f of 7 oranges? Of 12 oranges! 
Of 16 lemons? 

19. What is f of 8? Of 6 ? Of 91 Of 8 ? 
Of 11? 



LESSON XLIX. 
Tojmd thefractiondlpani, ofw nurnber. 

1. What is equal to J of a number? Ans.-* 
The numler dwided 5y 4. 

S. Whatis i of 8? Of 17? Of 19? Of 27? 
Of6? 

3. What is equal to J of a number ? . Aijs. — 3 
times the number divided Jy 4. 

4. Whatisf of7? Of 9? Of8? Of 11? Of 
13? 

5. If a barrel of flour costs $6, what will |^ of a 
barrel cost? 

Operation.— $6 x 5-=-7=^f =$4f. 

FoBM.*— f of a larrel will cost \of6 times as much as 1- 
Inrrel; 1 larrel costs $6, therefore 4 ^^^ ^^^ \ ^f ^ ^^^^^ $6 
toMch is k\% equal to $4?. 

6. If a box of raisins cost $5, what will f of a 
box cost ? I of a box cost ? 4 of a box? f of a 
box? 

7. If a pound of tea is worth 90 cents, what 

♦ A contracted formula is better after the pupil learns to nnderatand It, 
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will i of a pound cost? | of a pound? | of a 
pound ? 

8. If a bu3hel of wheat is worth 95 cents, what 
is i of a bushel worth ? f of a bushel? | of a 
• hushel ? f of a bushel ? 

SLATE AND BLACKBOARD EXERCISES. 
Model Opbbation.— J of 9=9 x 3-5-4= V=6J Ans. 

MODEL. (9.) (10.) (11.) (12.) 

Jof »=6| f of 2=? ^of8. 4 of 11. *of 9. 

4 of 11=7$ iJ|-ofll=? ^of6. 4 of 10. fofll. 

J of 8=2} J of 18=? iofS. I of 8. 4 of 16. 

?of 9=? 4 of 11 = ? 4 of 5. ?ofl7. f ofl3. 

J of 8=? I of 8=? 4 of 9. J of 16. J of 12. 

4 of 7=?' 4ofl2=? I of 4. 4ofll. 4 of 6. 

Study axd Recitation.— The aboye exercises should be copied 
and completed on slate or on paper, and read as a class exercise. It 
should be then completed at sight from the book ; niter which the 
dass should be thorougUj examined upon it. 

13. What will ^ofo, barrel of flour cost, If a bar- 
rel costs $11 ? If a barrel costs $6 ? $13 ? $15 ? 
•$9? 

14. What will ^ of a pound of coffee cost if a 
pound costs 20 cts. ? 30 cts. ? 15 cts. ? 11 cts. ? 
37 cts. ? 25 cts. 4 

15. If a bushel of Q^ts is worth 72 cts., what is 
the worth of f of a bushel ? Of | of a bu. ? f of 
abu.? fofabu.? ^ofabu.? |ofabu.? | 
of a bu. ? ^oto, bu, ? 
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16. Mary had $| and Kate gave her $| and her 
brother William gave her $| more ; how much had 
she in all ? 

17. I gave f of an apple to Susan, and \ to 
Mary, how much did I give away? 

18. f+t are how many? f less f are how 
many ? -^—^^^how many ? ' 



LESSON L. 

44. ADDITION AND SUBTRACTION OF FBACTIONa 

To add or subtract fractions having Ifor nmnerator. 

MODEL OPERATION. 

1 l_4+8_ r A l_l_4-8 1 

F0EM.-I. J = i^,i=A; tS+t\=^\ a— '3=tV 
{a.) Rule.— 1. Write the sum of the denominators 

over their product. 

II. — Write the difference of the denominators over 

their product. 

SLATE AND BLACKBOARD EXERCISES. 



MODKL* (1.) 


(2.) 


(3.) 


(4) 


(5.) 


4+5= rV *+J 


U4 


4+i 


84+4 


1?+ 4 


i-\= fs *+i 


J+i 


4+4 


«4+4 


4J+ J 


4+i= \i Hi 


4+4 


S+4 


n+i 


n+ i 


4-i= ,V i+i 


4+i 


i+4 


14+4 


6J + 1J 


24+i=2jrJ=2,^ 4+4 


f'i + rV 


V+4 


24+J 


8i+2J 


2i-J=2i!,=2J, J+i 


4+S 


i+i 


6i+4 


5}+ 4 



* Theae exercises shoald bo prepared on the slates like the model, and 
rMid At recitation as a class exercise ; after which they should be Bolved men- 
tally from dictation. 

6* 
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(6.) 


(T.) 


(8.) 


(9) 


(10.) 


(11.) 


i-i 


\-l 


4-i 


i-4 


2J- ^ 


*\-n 


4-A 


i-rV 


i-* 


4 + i 


6J-2J 


14J+6i 


4-A 


tV-A 


l-A 


i-r'. 


6*-8t', 


84V -80 J 


i-4 


i-ih 


i+iV 


i+i 


b;+4t', 


6i+ 2} 


*-4 


4-rV 


i-\ 


i + \ 


6i-8,-V 


6J-2J 



4-4 J-.V «-i i+iV H-H 8|-Vi 

12. I had J of a dollar, and my brother gave 
me i of a dollar more ; how much had I then ? 

13. Austin paid $i for a pair of skates, and $i 
for a* pair of mittens ; how much did he give for 
both? 

14. If a knife costs ^ of a dollar, and a ball ^ of 
a dollar ; how much more does the knife cost than 
the ball! 

. 15. Harry received $^ from his father, and 
Thomas %^ from his sister ; how much more did one 
boy receive than the other? 

16. If I sell 1^ of a dozen of eggs to one man, and 
i of a dozen to another ; how many dozen do I sell 
to both? 

17. I sold 5\ acres of land to one man and 3| 
acres to another; how many acres did I sell to 
both? 

18. A man earned $13i, and spent $6^; how 
much had he left ? 

19. A farmer bought a sheep for $8^ : after he 
Lad paid $3 J, how much did he still owe? 

£0. WillisLm owned \ o? a.^\i\^^«jAd John ^; 
Iiow much did one own moTe t\i«ni \Xi^ oXk^^'X 
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LESSON U. 

To add or subtract two fractions having like 
numerators. 

VODSL OPERATION. 

2 2_ 7-f5x2 24 ^ 2 2_T-6x«_4^ 

6'*'7" 7x5 -36^^ S^t"" 7x6~~86^^*^ 

(^0 Bui 6. — I* MuUiply the sum of the denominators 
by their common numerator^ and write the product over 
the product of the denominators. 

II. MuUiply the difference of the denominators by 
their common numerator^ and write the produ^ ober 
the product of the denominators. 



SLATE AND BLACKBOARD EXEBCISEB. 



MODEL. 


(1). 


(8). 


• (3.) 


(4.) 


?+}=!! 


UJ 


? + ^r 


l+f 


8f + f? 


?+i=?S=ii 


ug 


•i+l* 


Ur'. 


2?+i 


Hi=n=n 


4+i 


Ui 


^+t 


4J+* 


3T+4f=7ff 


l+S 


1+^ 


I + ? 


s?+f 


«?+2^=8t? 


i+i 


i+? 


4+1 


*1+? 


*i-n=h% 


l+A 


t\+?. 


8+8 


n+? 



*• Make the nnmerators ahke, Vfhen it can \)0 doTiQ,^^^ mx^\:vftV^\)L'^€iaw8t 
fraction by atny number* 
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(5.) 


(6.) 


(T.) 


(8.) 


(9.), 


(10.) 


i-l 


\+^ 


l + /t 


8?-| 


1*§-3A 


13?+J 


?-r»5 


f-A 


A+A 


4?-| 


13?+2fV 


14?-i 


Ui*r 


/i-i'r 


?+rV 


164-1 


42i-20| 


40J-A 


l-A 


4-A 


4-/r 


l6J-i\ 


471* +40^ 


60j'j+^ 


h-i. 


*-rV 


A+rV 


8?+S 


6rj+60^ 


43A-A 


i-j 


A-A 


r's-.V 


4?+ A 


41|-40i3j 


20^-A 



11. A boy bougbV 3|^ pounds of raisins at one 
time and 2| at another time ; bow many did be bny 
in all? 

12. Strader bougbt 5f lb. of sugar at one time, and 
6| pounds at anotber ; bow mueb did be buy in all ? 

13. Wilson 8014 26f lb. of butter, and bad 47^ 
lb. left ; bow mucb bad be in all ? 

14. Kate bad $4|, sbe spent $l\ for a pocket- 
book ; bow mucb did sbe bave left ? 

15. A man bad 3-| gal. of vinegar ; after selling 
li gal. bow mucb bad be remaining ? 

16. James has 40-| pounds of sugar ; John has 
llf pounds ; James has bow many pounds more 
than John t 



LESSON LIL 



To ddd or sulfraot two fradiona kavmg unlike 
numerators. 



MODEL OPEBATION. 



8 6_(3x9)+(6x4) , 8 5_(3x9)-(6x4)_ 

4+r — ¥71 — =^** ^''^•4~9- — 4ir9" — ^^"^ 
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(«•) Rule.*" — ^1» Multiply each numerator by the de- 
nominator not its own^ and umte their sum over the pro- 
dtccts of the denominators. 

II. Multiply ecuih numerator by the denominator not 
its owny and tcrite their difference over the products of 
the denominators* 

8LATE AND BLAC£BOABD EXEBCISES. 



(1.) 


(2.) 


(3.) 


(4.) 


(6.) 


(6.) 


f+l 


1+4 


A+i*. 


?-J 


!-? 


4A-8IV 


l+i 


i+a 


4+r*. 


^-i 


4-r^ 


24 - A 


m 


4+1 


18+/r 


A-A 


A-i='s 


4* + A 


4+4 


f+4 


4-? 


?-3 


A-.*j 


6.\+ i'. 


i+i 


4+J 


l + r\ 


/t-,V 


J 1 12 


8A- t^ 


l+i 


HJ 


4 + J 


T*j-.-\ 


A-i\ 


7ft- i 



7. What is the difference of 4f and 2| ? 

8. What must be added to 4-f- to make 8f ? 

9. A boy bought a sled for $2| ; but becoming 
sick of his bargain sold it for $^ less than he gave 
for it ; how much did he receive for it ? 

10. Kate bought apples for 3^ cts., nuts for 5^ 
cts., and an orange for 2^ cts., how much did she 
give for all ? 

11. Anna bought 6 oranges for 5^ cts., 3 apples 
for 4i cts., 4 pounds of almonds for 25|^ cts. ; how 
much did she give for all? 



♦ NoTR—TbeBo rulee apply to the clasB ot tt«.cX\otv% '^Vo^'^TiNOTiKt^SkCTA^st 
deuomiimton arq not mnltiples of each other. 
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LESSOR Lin. 

To subtract fracttons from an integer^ or to subtract 
fractibna when the fractional subtrahend is 
greater than the fractional minuend. 

MODEL OPERATION. 

(1.) (2.) (3.) 

41 8|=8r^ 8-f=2i 

28f_ i=_Tj_ 2i+f=2U Ans. 

ITfAns. 2fi Ans. 

• 

FoKM.— (2.) 3|=3|^; i=h'^ s'^J^ce f-^ cannot be taken 
from ,4j, increase j^ by one unit or Jl, which is f^ ; 2^^ — j^g 
=2H.' 

(dl) Rule. — (30 Subtract the fractional subtrahend 
from a unit, and to the remainder add the fractional 
minuend. 

8I.ATB Am) BLAOKBOABD EZBBOISES. 

(1.) (2.) (3.) (4.) (6.) (6.) 

6-J 4?_f 8$-§ 4?-i 6?-| 61-^ 

8-§ 8|-^ 6|+$ 21+^ 8J-? 8J-? 

4-? 6|-f 6i-f 4|-f 4r\-r=^ 45 + J 

6-? n-i 8|-} 6f-t 55-J 65-1 

6-4 «|-J 9?-S 6S+? 41+f 6J-^ 

6-i 4J-J 4J-i 6J + t 6|-f 8^ + ^ 

^ KoTE.— In the following exercises add or subtract those fractions 

L wbicb are the most conveniently \m\\.ed,«sid to or from the sum or dif- 

fercDce, add or subtract the Temamm^ ir«A\io\A. 
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1. i+Hl 


la-^+H+ft 


19. ^-fV+1 


,8. i+A+l 


14- Ui+i 


20. i-i+,S 


'9. i+j+i 


16. i+l + i'. 


21. J+fi-f 


10. i+1+g 


16. 4-A+i 


23. A + i-? 


11. ?+fJ+* 


17- li-f +t\ 


23. i+i-A 


12- t + i\H 


18. f-A+f 


24. t + ,»,-? 



25. A man bought cloth to the amount of $3^, 
$63^, and $4i ; to how much did it amount? 

26. I gave $3^ for a cap, $6| for a hat, and $4J 
for a pair of boots ; how much did all cost i 

27. What is the weight of 3 pigs, if the first 
weighs 60i lb., the second 80J lb., and the third 
75i lb- ? 



LESSON LIV. 

45. MULTIPLICATION AND DIVISION OF FRACTIONS. 

To multiply a fraction ly an integral number. 
What is 3 times |^ of a line ? 



1 X 3 



ILLUSTRATION. 

3 — 1 



6-f-3 






I I I I I 

FoKM. — 3 times j are J, equal to \, 



T 



(a.) Rule.*— Multiply the numbeatob or divide 
the denominator. 

* For prindpleB and formulas Bee ** "PracWcaA. ktV\3Kav«iWt;^ -^^^'tf**- 

uignizea oy ■v^j vy v^p^iv^ 
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SLATE AND BLACKBOARD EXEECISE8. 



MODBL. 


(i.) 


(2.) 


(3.) 


(4.) 


(5.) 




fx8 


4x4 


|x6 


4x5 


• l*x6 


^x 2=1=1^ 


ix5 


4x8 


|x8 


4x8 


8?-x8 


3x4=1=11 


4x8 


|x6 


4x4 


4x3 


4Jx3 


.fx8=-V=6^ 


$x6 


4x4 


4x3 


|x3 


ej\xS 


8*x3=9Y=10^ 


fxT 


4x5 


^x5 


r\x4 


7^x6 


8Jx5=40Y=43| 


4x3 


4x3 


i^fXS 


Ax5 


4^x8 



6. If 1 pound of flour costs y\ of a dime, what 
will 16 pounds cost ? 

FoEM. — 16 pounds will coat IQ times as much as 1 pound; 
1 pound costs y\ <?/'« rfmf, therefore 16 pounds cost 16 iimes j^f 
o/'a diw^, i/jAtcA is fj, cg'MaZ ^o 4^ dimes, 

7. If 1 pound of tea cost |^ of a dollar, what will 
7 pounds cost? 9 pounds? 131b.? 61b.? 12 1b.? 

8. If 1 pound of sugar costs 7f cts., what will 
81b.cost? 91b.? 61b.? 101b.? 111b.? 

9. If a barrel of flour is worth $9f , what is 9 
barrels worth? 7bbl.? 8 bbl. ? 4bbl.? 12bbl.? 

10. If 1 lb. of coffee is worth 37^ cts., what are 
5 pounds worth ? 3 lb. ? 7 lb. ? 6 lb. ? 

11. What must I give for 5 lb. of cheese at 7f 
cts. per pound? At 5| cts. ? At7|.cts.? At 2|- 
cts.? 

12. What must be given for 5 pounds of sugar, 
at 5f cts. per pound? At 6 J cts.? At 7^ cts.? 
At9|-cts.? 

13. Bought 12 barrels of cider, at $3^, and 3 
barrels of vinegar, at %&\ a baiiel', what was the 

AwountofthehHU 
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LESSON LV. 

To divide a fraction hy an integral nvmiber. 

(1.) Divide \ by 3, or what is J of J ? 
(2.) Divide Sf by 3, or what is i of 61 ? 

nXUBTBAnON. . 

= \ 





3*. 




r^' 




^ 


' 1 1 1 






-\ 




.1 1 


1 



3 1 

•— Ta— T 



I I I I I 



(1 ) FoBM.— 1 third of f 18 }. 

(2.) FoKM. — 8 is contained in 6 once with a remainder of 2 ; 
2 is equal to |, and | and J are VS ^ third of -V is W : hence 
5H-8=iii. 

{h.) Rulo.-^I^iviDETHB NUMEBATOB or muUiply the 
denominator. 

8LATE AND BLACKBOARD EXEBCISES. 
MODEL , (1.) (2.) (3.) (4.) (6.) 



?-8=,^=iV T^-5-8 


^+4 


K8 


83-J-7 


14^ -t-2 


^H-3=? ^5-9 


lH-6 


^i-C 


6JH-8 


16} -i-4 


tH-8=^ jH-7 


t\-« 


l-i-6 


4|-!-8 


4J -4-2 


3^^4=11=11 1-^4 


^H-4 


t\+» 


6H8 


18t\-!-8 


15?-i-7=3}S J-(-« 


T%+4 


4-6 


71-5-8 


8| -1-3 


2?-.4=? ^+7 


T^-3 


iH-8 


4^-^4 


20? -5-6 



* When a mixed number is less than tbo div\%ot) xti^vi^^^W. \a vs^Vss^x^s^K^t 
traction. In other enaeB diyide separately. "Bract, i^tVV^.^ ^^^<fc *JK\ . 
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6. If 5 oranges cost f of a dime, what will one 
orange cost ? 

FoBM. — (h^ orange will cost J as much as 5 oranges; 5 
oranges cost ^ofa dime, therefore 1 orange will cost 1 fifth of 
^ofa dime, which is ^^ of a dime. 

7. If I give f of a dime for 11 boxes of matches, 
what will 1 box be worth ? 

8. What will be the worth of 1 box of pencils 
if 8 boxes cost $^? $4? $i? $^? $i-f? 

9. What will a lead-pencil cost, if 9 pencils cost 

^l ^i $5|?, islets.? 88|-cts.? " 

10. If 13 oranges cost 10^ cts., what will 4 cost? 

Akal. Steps. — 1. Find the cost of\ orange, 
2. Find the cost of^ oranges. 

11. If 5 lemons cost lOf cts,, what will be the 
costofS? Of7? Of5? Of9? Ofll? 

12. If 3 pounds of butter cost 37^ cts., what wiU 
8 pounds cost ? 

13. If 6 pounds of rice cost 81|^ cts., what will 

7 pounds cost? 81b.? 111b.? 31b.? 

14. If 4 apples cost | of a shilling, what will 1 
apple cost ? 6 apples ? 7 apples? 9 apples ? 

15. If 8 eggs cost 25 cts., what will 3 cost? 5 
cost? 9 cost? 

16. If 3 pounds of sugar cost 21^ cts., what will 

8 pounds cost ? 

17. If 9 lb. of rice are worth 62J cts., what is the 
value of 5 pounds? • 

18. A boy gave 13i eta. fox 9 ^-^^loa-, what was 
S worth at the same ratet 
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LESSON LVJ. 
To mvUipJy hy a fraction. 
Multiply \ by f , or what is f of ij- ? 

ILLDSTEATION. 



I I I I I I I 

FoE3£.* — \ of \ equals 3 times \ of | ; J of i is J, and 3 
times I is J ; hence \ of j is \, 

(c.) Rule. — ^I. Multiply by the numeeatob, and 
divide ths product by the denominator^ or 

XL Write the product of the numerators over the 
product of the denominators. 

8LATE AND BLACEBOABD EXERCISES. 



MODKL. (1.) 


(2.) 


(8.) 


(4) (5.) 


ixl=-S=i «xj 


fxf 


Jx? 


4xi ejx-l 


1x?=JI=A 4xi 


fxi 


^xf 


6 X 1 4{ X ? 


|x?=*§ ^xi 


ix\ 


Ax? 


4x? 6Jx? 


6x?=-',i=2^ ^x| 


|x| 


^x? 


6x3$ 8?x? 


6?x§=5?x2-i-8t ^x^ 


ixj 


?x4 


2x8f 4|x? 


4ixj=3^ . |x? 


|xf 


Jx? 


6x6| 161 x; 


6. If 1 box of raisins cost 


$5, what will | of a 


box cost ? 








FoEU.— ^1 hox cost t6, 


^ o/alox will cost 


J 0/8 <8W«$5, 


which it $3. 








7. If a pound of flour is worth 9 cts., what are | 


of a pouDd worth ? 









• NoTit.-3 tlmra } of a thing or nnmbor la equal to J of 8 tliiiea a thing or 
snmher ; hence i -»-4y 3^4X3+4. 

t NoTr:.-Maltiply the Integral number an4 tmctoii «!^'»x»X*VS%''^^^'^^ 
thfi products. 
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8. At $7 a barrel, what will 6f bbl. of flour 
cost? 

FosM. — 6 1 hhl. toill cost 6| times as much as 1 barrel; 1 
costs $7: therefore 6| hhl. will cost 6| times $7, which is ^2^-, 
equal to $46 1. 

9. How much grain can be put into 15 bags if 
each bag holds 2 J bushels ? 

10. What will be the cost of 12 pounds of rice 
at 6J cts. per pound ? 

11. If 1 pound of coffee cost $f, what will ^ 
lb. cost? 

Form. — y\ lb. will cost |\- of 7 times as much as 1 pound 
costs; 1 pound costs $| : there/ore ^^ will cost ^\ of 7 times $1, 
which i8 $J|. 

12. What will f of a barrel of cider cost at $3| 
per barrel ? 

13. What will 17 pounds of honey cost, at lOf 
cts. per pound ? 

14. What will 12J pounds of honey cost at 20 
cts. per pound ? 

15. If a dray-horse travels ^ of a furlong in an 
hour, how far will he travel in f of an hour ? 

16. At f of a dime a pound, what will 15^ 
pounds of nails cost ? 

17. Having $50 I bought 8| tons of coal, at $5 
per ton ; how much had I left ? 

18. If 1 pound of sugar cost 16 cts., what will 
9f pounds cost ? 

19. What will 64 gallons of vinegar cost, at 14 
• per gallon? 
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LESSON LVn. 
To divide hy a fraction. '" 

MODEL OPKBATION. 

Divide! by 1. |~3x4=fAn8. 

ILLUSTRATION. 
f-3 = I 



\ i I I I 1 1 I 1 I 
J^ = f 

I I I . I > t I ) II I I I I i— 

{d.) Rule. — ^' Divide* by the numerator, and 

multiply the quotient by the denominator^ or 

n. Invert the divisor^ and write the product of the 

numerators over th^ product of the denominators, 

FoBM. — One is contained in § two-thirds of a time, hence 
3 is contained in f , J of f of a time, and } of 8, or J is con- 
tained in f , 4 times J of f , which is J. 

SLATE AND BLACKBOARD EXERCISES. 



MODEL. 


(1.) 


(2.) 


(3.) 


(4-) 


(5.) 


l-=-J = «=lJ . 


K2 


1^1 


6-? 


li-f-f 


6}xJ 


i-i-?=¥^3j 


1-5-J 


1+? 


4^? 


61-? . 


6'^J 


6-^t=-*f=10^ 


i-5-f 


1-i 


6-? 


6v-*f 


4Jx| 


8i^?t=21-V-i-8 


?-'f 


1-5 


4-l§t 


6JH-} 


4KI 


6a^J=20J^-3 


tH-J 


1-? 


6-^2J 


6§x? 


i-MJ 


.i-^nx=^^ 


i-i-i 


i-J 


6-^4J 


8?X? 


SxlJ 



♦ In pract'co it is generally more convenient to multiply before di\idlng. 
t Divide the integral number and the fraction separately, then add the 
quoti nts. 

i When the Divisor ia a mixed niim\>eT, al^A^ft t\\wx^'5i VX\a wx Vov^t^'V^'^ 
fraction. 
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6. Among how many beggars can $1 be dis- 
tributed, if each receives -J- of a dollar ? 
-^ 7. How many times will 1 contain J ? ^ ? ^ ? 

iV? 3rV? iV? 

•8. How many times is J contained in 12 ? In 
6 ? In 8 ? Iiji 11 ? 

FoBM. — Since | is contained in 1 foub times, it is contained 
in 12, twelve times 4 which are 48 times; hence 12-;- J =48. 

9. At ^ of a cent apiece, how many oranges can 
be bought for 12 cents ? For 36 cts. ? For 13 cts. ? 

10. 1 is hoAV many times t? f ? f ? f ? i? 

•A? 

Form. — Since 1 contains J, 8 times^ 1 will contain f , one- 
half of S times^ which m |=li. ' 

11. 1 is how many times J? Ans. — i=ih 1 
is how manv times f? « ? 4? ^^i ^? 1^? 

A? V? f^? *? A? ¥« t? I? i« 4? 

12. 2 are how many times |? 4? f ? ■f^i 

A? f? f? 

Form.— iSi'Tw^ 1 contains ^, ^ of a time, 2 will contain f , 2 
times ^^which is ^ equal to B, 

13. f is how many times t? f? |? f? 4? 

Form.— Since 1 contains f , 3 halves of a time, f of 1 will 
contain J, f Of f which is 5=Ji, hence J-J-J=1J. 

14. How many pounds of sugar can be bought 
for $3, at $f per pound "t 
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Form. — If \ pound costs $?, a« many pounds can he lought 
for %S as $} is contained times in $8, tohich is ^-^ equal to 

15. How many yards of muslin can be bought 
for 57 cts., at 9}* cts. per yd. ? 

16. At $3^ per quart, bow many quarts of vine- 
gar can be bought for %^ ? 

FoBM. — $1 mil Itty 10 times as much as $|^ ; lut %^^ will 
huy a quart ^ hence $1 Kill buy 10 qt.^ and $^ will buy y ^ 10 
qt.y or 3J qt. 

17. At $2i per yard, how many yards of carpet 
can be purchased for $76 ? 

18. If 13 oranges cost 10 J cts., what will 4 cost ? 
Anal. Steps. — 1. Find cost of\ orange, 

2. Find cost of 4t oranges. 

19. If 5 lemons cost lOf cts., what will 3 cost? 
7? 5? 9? 11? 

20. If 3 pounds of butter cost 87J cts., what will 
8 pounds cost ? 

21. If 5 pounds of rice cost 31 J cts., what will 7 
pounds cost ? 8 pounds ? 11 pounds ? 3 pounds ? 

22. If 4 apples cost | of a shilling, what will 1 
apple cost ? 6 apples ? 7 apples ? 9 apples ? 

23. If 1^ of an apple costs | of a cent, what will 
1 apple cost ? 

24. If i of an apple costs | of a cent, what will 
1 apple cost ? 

25. Iff of an apple costs | of a cent, what will 
1 apple cost ? 

* Reduce divitx)r to an ^mpTO^QT tnjoMlQTv, 
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LESSON LVIII. 

GENERAL ANALYSIS. 

1. If 1 bushel of apples costs 5 shillings, what 
will \ of a bushel cost ? 

Form. — \ of a bushel costs \ as much as 1 lushel ; 1 hushel 
costs 5 shillings: therefore ^ofa Imhel costs y of 6 shillings^ 
which is ^ of a shilling. 

2. If a peck of corn is worth 30 cts., what will \ 
of a peck be worth ? i ? i ? iV ? 

3. If a pound of sugar costs 19 cts., what will | 
of a pound cost ? J? ^? ^? 

4. If a piece of meat weighs 17 lb-, what -will J 
of it weigh? |? f? 4? 

Anal. Step8.--1. Find the weight of \, 
2. Find the weight of f . 

Form. — | will weigh 2 times ^ as much as the whole ; the 
whole weighs 17 lb.; therefore f will weigh 2 times J of 17 
lb., which are -\*, equal to 11 J lb. 

5. A barrel of flour weighs 196 lb., how much 
will f of a barrel weigh? f? |? |? 

6. A yard of cloth is worth $3 ; what is f of the 
same cloth worth ? Jj- ? | ? f ? 

7. A man's age is 47 years ; his wife is | as old : 
how old is his wife ? 

8. A merchant has $300 in the bank, and f as 
much in his safe ; how much has he in his safe ? 

I 9. 200 is 5 times a certain number ; what is | 

' o/^Ae number? |? ^^ ^\ 
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10. 60 is 3 times a certain number ; what is ^ 
of the number? |? f? |?- 

11. Matthew had f of a bushel of peaches; he 
sold f of a bushel ; how many had he left ? 

12. Helen paid $| for a geography, and $f for a 
reader ; how much more did she give for the one 
than for the other I 

Operation.— |=}|, |=^V ; H-i%=-h ^^s. 

FoBM. — Jf the geography costs $| and the reader $?, one 
must have cost as much more than the other as the difference of 
I and f , iiohich ^ r;* 

13. Alexander had $J ; how much more must I 
give him, so that he may have $2^ ? 

14. Eobert earns $Yf a week ; Joseph earns $1| 
less than Eobert : how much does Joseph earn ? 

15. Horatio will be 21 years old in 8^ years ; 
how old is he now ? 

16. A boy sold f of his nuts ; what part has he 
remaining ? 

17. A gambler lost in play J and % of his money, 
what part of the whole did he lose ? What part had 
he left? 

18. A person spent $f for a book, $| for J ream 
of paper, and had $i left ; how much had he at 
first? 

19. John wishes to pay $ff for a pair of skates; 
he has f of a dollar : how much more does he need ? 

20. By mistake a man paid $^,^\\\c\i^^%%^\R»^ 
.much; bow much ought he to liave"p^\dL'\ 
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21. A boy by mistake subtracted f instead of f ; 
was his answer too large or too small, and how 
much ? 

22. A man bought eggs for $f , and sold tliem 
for $^j^. Did he make or lose, and how much I 

23. If a pound of tea cost $f , what will 4 pounds 
cost? 

"FoRU.— 4 pounds will cost 4 times as much as 1 pound ; 1 
pound costs %\ ; 4 pounds will cost 4 times $ J, which is ^^ equal 
to$Sl 

24. If a pound of sugar costs $f, what will 9 
pounds cost ? 

25. If a gallon of molasses cost $-^^9 what will 6 
gallons cost ? 

26. If $f will pay for a woman for working for 
one day ; how much will pay for 7 days ? 

27. What will 5 barrels of flour cost at $6f a 
barrel ? 

28. If a barrel of beef is worth $15-|, what will 
10 barrels be worth ? 

29. 1 orange costs fj^g^, what will 7 oranges cost? 

30. 5 lb. of sugar cost $f, what will 1 pound 
cost? 

Form. — 1 pound will cost J as much as 6 pounds ; 5 pound, 
cost $?, therefore 1 pound will cost J. o/tj, which is %Sf 

.31. 2 pounds of indigo cost $5|;* how much is 
that a pound ? . 

32. 6 eggs cost 25^ cts. ; how much is that 
apiece ? 

* Divide the integral numbers and fractions separately. 
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33. 4 ponnds of 'coflfee cost 80f cts. ; what will 1 
pound cost ? 

34. 7 pounds of cheese are worth 87^ cts. ; what 
is 1 pound worth ? 

35. 6 is J of what number ? 

FoBM. — I of a number i» 8 timei as much as \ of the same 
number ; i of the number is 6 : therefore ^^ or the number^ is 3 
tim^ 6, which m 18. 

86. 5 bushels are ^ of a load of apples ; how 
many bushels in a load ? 

37. 5 is ^ of what number ? iV ^^ what number ? 
•^ of what number ? 

38. A clerk spent $60, which is \ of his salary ; 
what is his salary % 

39. A farmer lost 20 sheep, which were \ of his 
flock ; liow many sheep are in his flock ? 

40. 5 is f of what number? 

Anal. Steps. — 1. Find \ of the number. 
2. Find | of the number. 

Form.— If 6 is f of a number, \ of the number is \ of 6, 
and f , or the whole number, is 3 times \ of 6, which is Y-, 
equal to ^. 

41. 7 is I of what number ? 6 is f of what num- 
ber ? 7 is f of what number ? 

42. $40 is f of the value of my horse, what is its 
value? 

43. $6 is \ of the cost of my coat, what is its 

cost ? 

44. 5 is ^ of what number? 11 is ^ of what 

number ? 4 is f of what UTmiViet \ 
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45. f are I of what number i 

FoRH. — If ^ are ^ of the number^ \ of the number is i of § 
mid -], or the number, are 7 times } ^f, tohieh is fj. 

46. f are f of what number ? f are ^ of what 
number ? -^ are 4^ of what number ? 

47. $1 are f of the cost of a pair of shoes ; . what 
did they cost ? 

48. I of a yard are -^ the height of my house; 
how many feet high is it ? 

49. $3^ are f of what I gave for a pair of pan- 
taloons ; what did they cost me ? 

50. I sold a sheep for $7}, which was | of what 
I gave for it ; what did it cost ine ? 

51. I sold a horse for $4:0^^ which was f of what 
I gave for him ; how much did I lose on him ? 

52. I gave $50 for a cow, which was f as much 
as I sold her for ; how much did I receive for her ? 

53. How many times is -J^ contained in 1? Ans. 
— 3 times. 

54. One is how many times \ ? Ans. — 7 times. 

55. At I of a dollar a pound, how many pounds 
of sugar can be bought for $1 ? 

Toitii.— Since there can be 6 tim£S as much bought for $1 as 
for $i ; and since i will buy 1 pound, therefore $1 will buy 6 
times 1 pound or 6 pounds, 

66. At I of a shilling apiece, how many apples 
can be bought for 1 shilling ? 

57. At ^ of a cent apiece, how many hair-pins 
can he bought for a cent ? 
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58. 1 is how many times i ? 2 is how many times 
•J f 6 is how miany times ^ ? 11 is how many times i ? 

59. At ^ a pint, how many pints of vinegar 
can be bought for $2 ? For $3 ? For $4 ? 

Anal. Step. — 1. Find hovo many can he houghtfor $1. 
2. Find how many can be lought/or $2. 

FoBM.— $J or $1 will buy 9 times as much as $^; $} will 
buy 1 pint, therefore $1 will buy 9 pints, and $2 will buy 2 
times 9 pints, which are 18 pints. 

60. How many peaches can I buy for 6 dimes, at 
•J of a dime apiece ? 

61. How many lemons can I bny for $5, if each 
lemon cost i of a cent ? 

62. How many ninths of a yard can I cut from 
a piece containing 3 yards ! 



LESSOIT LIX. 



MISCELLANEOUS PBOBLEMS. 



1. If I have $J, and give away i of it, how much 
shall I have left? 

2. Into how many quarters can I cut 5 apples? 
Into how many sixths ? Into how many twelfths? 

3. What will 6 melons come to, if I can sell \ of 
1 melon for 5 eta. ? For 6 cte. ? For 10 cts. ? 

4. How many Sthsin 1? In 3? In 12 ? In 20? 
6. How many elevenths in 1 ? In 4 ? In 50 1 

In 100? 
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6. How many Tths in 8\i In 3f? In ^i 

7. What muBt I give for a house, if ^ of it is 
worth $400? 

8. What will a mill be worth if -J- is worth 
$2400 ? 

9. I have $6|, how many dimes have I ? 

10. I have 24 quarters of an apple, how many 
whole apples have I ? 

11. In 30 ninths of a dollar, how many dollars 
are there? 

12. How many units in 4^? In ^? In J^? 
Inlt? 

13. Which is the greater, ^ or i of an apple ? 
i0T\i ior^V* +ori? |ori? tV or^ij,? 
*ori? 

14. Which is the greater, f or | ? f or ^^ ? ^ 
ori? fori? iiorH? |orJ? i^or^^^? ^ 
or V? 

15. Which is the greater, ^orf? |or^? f 
orf? |orf? 

16. Which fraction is of the greater denomina- 
tion, for f? forf? f or f ? A- or I? forf? 
forf? AorV? 

17. What determines the denomination of a 
fraction ? Which is the numerator? Which is the 
denominator ? 

18. What is i of $25 ? ^ of $17 ? i of $20 ? 
ii'Of$3ri 

19. What is the number ioTmeSiXyj aMw^^^jsAV^ 
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20. What 18 the number foimed by adding $| 

andH? 

21. What is the sum of f and of | of a pound of 
engar? 

22. A boy has f of a bnshel of nnts, which is -J- 
of a bushel less than his brother has ; how many 
has his brother ? 

23. f is f less than what number ? 

24. What number is larger by f than f ? 

25. A man dug a ditch f of a rod longer than 
his brother's door-yard, which was f of a rod ; how 
long was the ditch t 

26. f is the difference between f and what larger 
number ? 

27. John had f of a melon, which was the dif- 
ference between ^ and what part of a whole melon ? 

28. f must be taken from what number to 
getf? 

29. If you takef from a certain number, ^ -will 
remain ; what is the number ? 

30. A boy had f of a pound of candy ; he gave 
away f of a poimd ; how much had he left ? 

31. What is the difference between f and f? 

32. $^ 18 $3^ more than what part of.a dollar ? 
83. What number is less by f than f i 

34. To what number must -^^^ be added to get f f 
36. 4 is the difference between H and what less 

number ? 

36. By adding |^ to a certain number tlsfe ^^^xiv. ^a» 

f; wia^ is the number ? 
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37. Whatis^oflGI |afll?^of5l 

38. What is I of 11? Of6? Ofl2? OflSl 
89. What is i of i? Off? Of.^? Off? 

40. What is f of f? Off? Off? Of^? 

41. What is I of 2i? Of6|? Of5f? Off? 

42. If 1 cake costs $^, what will f of it cost ? 

43. If 1 barrel of flour is worth $9, what will f 
of Sk barrel be worth ? 

44. If a pound of figs cost f of a dollar, what 
will J of a pound be worth ? 

45. I gave f of $16 for a barrel of fish, and 
-^ of $24 for a tub of lard ; how much did both 
cost? 

46. What axe f of 14^? Of 36i? Of 24|? 
Of4f? 

47. 5 times f are how many ? 6 times f equal 
what ? -rV X 5 equal what ? 

48. If 1 pig is worth $J^, what are 5 worth ? 

49. If $f will buy 1 dozen of eggs, what will 7 
doz. cost? 

50. Julia is 11| years old, Mary is twice as old, 
how old is Mary? 

51. 3 times 16^ are how many ? 5f x 4= what ? 
6f x5=what? 

52. It costs $ V to dig 1 rod of ditch, what must 
I giA-e to have 7 rods dug ? 

53. 1 pound of rice costs ^, what will ten 
pounds cost ? 

54. $80 is ^ the cost of a house; what was 
!ven for it 1 
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56. $f divided by 4 equals how much ! f -h8= 
what? 

66. 6 pounds of ginger are worth $| ? what is 
the value of 1 pound ? 

57. 2 doz. of eggs are worth $^ ; what is the 
value of 1 dozen ? 

58. 1 dozen knives are worth $3^^; what is that 
apiece? 

59. 1 gallon of vinegar is worth $| ; how much 
is that per quart? 

60. 1 yard of cloth is worth $3f ; how much is 
that a quarter? 



LESSON LX. 



1. At 4^ of a dollar a pound, how many pounds 
of cheese can be bought for $1 ? For $2 ? For 
$3i? 

2. If a boy earns i of a dollar per day, how long 
will it take him to earn $1 ? $3 ? $4^ ? 

3. $1 is how many times $f ? 

FoBM. — J u contained in f or 1, 8 times^ and | is contained 
i^^i i ^/^ timeSj which is f times, equal tol^, 

4. 1 is how many times f ? AN8.--f =1^^? 

5. lis how many times I? p ■^? ^i f? 

6. $1 is how many times $f? $f? $4? 



7. How many pints of chestnuts can be^ Wv^pi^ 
for $ly at $j^ per pint ? 



6* 
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8. A man bought some beef for $1 ; how many 
pounds did he get, at ^^ of a dollar per poimd ? 

9. How many needles can be bought for a dime, 
if 1 naedle is worth f of a dime ? 

10. If 5 oranges cost $1, what didl orange cost ? 

11. If ^ of a cheese cost $lf , what did the cheese 
cost? 

Form. — If^ of a cheese cost $lf the cheese must hone east 6 
times $l§, which is %^. 

12. If f of a cheese cost $1^, what did the cheese 

cost ? 

FoBM. — If i of a cheese cost $1|, the cheese fmtst hate cost 
I of 5 times $1J, which is -\^ or 3f of a dollar, 

N. B. — The pupil should be taught that the dividend is 
to be divided by the niimerator of the divisor. 

13. If 13^ lb. of sugar is worth $1, what is the 
value of 1 lb. I 

FoKM.— 13i equaU ?J-; if^^ is worth $1, 1 lb. is worth jV 
of 2 times $1, which is-^ifOfa dollar, 

14. If 9^ yards of lace are worth $1, what is 1 
yd. worth? 

15. I gave $1 for 11} lb. of beef ; how much 
was that a pound ? 

16. A lady gave $1 for 2f yd. of ribbon ; how 
much was that a yard ? 

17. I gave $1 for 2f lb. of butter ; what should 
I give for 5 pounds ? 

AiTAU 8t«ps.— 1. Find the cost of \ lb, 
a Find the co%tc|t>W 

uigmzeaoy^OOgle 



INTELLECTUAL ARITHMETIC. 131 

FoBsr. — 1. 2i=Y; if V o^* pound of batter costs $1, one 
pound will cost yV of 4 times $1, which is ^j. 

2. If 1 lb. costs $^, 5 pounds will cost 5 times $j\, which 
is$f^, equdto $li-V ^ 

18. If 3f lb. of coffee cost $1, what must I give 
for 3 pounds? 

19. If 6f lb. of cheese cost $1, what must I give 
for f of a pound ? 

20. If 5f yd. of muslin are worth $1, what is the 
value of f of a yard ? 

21. If 5/y dozen of eggs cost $1, what should I 
give for ^^ of a dozen ? 

22. 3f gallons of vinegar are worth $1; what 
should be given for 5f gallons ? 

23. How many gallons of oil, at 3^ of a dollar a 
gallon, can be bought for 6y\. 

FoHM. — If 1 gallon can be hovghtfor $y*7ji f*^ I^tti ^ ^?I» 
as many gallons can be bought as % ,-% are contained in $fj, rollick 
are 8 J times^ hence 8 J gallons, 

24. A man divided %2^ among his children ; to 
each he gave -^ of a dollar; how many children are 
there? 

25. How much flour can be bought for $f , at $6 
per baiTel ? 

FoBM. — If 1 barrel can be bougJitfor $6, as many barrels 
can be bought for %ofa dollar^ as $6 is contained times in 1?^ 
fjohich is r^ of a time; therefore y*, of a barrel can be bought. 

26. At $7 a barrel, how much buckwheat can 
be bought for $f ? For $f ? For $f ? 

27. At $11 per ton, how much coal can be bon^^vt 
for$-f? For$-^i For$i? 
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28. At f of a dollar a bag, how many bags of 
buckwheat can bought for $f ? For $f ? For $f ? 

Anal. Steps. — 1. Find Turn much can he houghtfoT $1. 
2. Find how much can he houghtfor $f. 

29. If a horse can ran f of a mile in a minnte, 
how many minutes would it take to run f of a mile ? 

30. How many yards of cloth at 1^ dollars a 
yard, can be bought for $2^ ? 

31. If a horse eats f of a peck of oats per day, 
how long will 3^ pecks last him ? 

32. If a miller takes for toll -^ of all the rye 
that he grinds, how many bushels must he grind to 
receive 9f bushels ? 

33. 9 is J of what number ? i of what number ? 

34. T is 4" of what number ? |^ of what number ? 

4» i» i» 

35. Jane gave 11 cts. for a writing book, which 

was f of her money ; how much had she ? 

FoBM. — If 11 cts, is I of her money ^ } of it must he I of 11 
cts. which is ^^ of a cent^ and f, or the whole, must he i times 
-s- ^/^ ^^^ or ^^ of a cent, or 14§ cts, 

86. A man bought a cow for $30, which was | 
of his money ; how much had he ? 

87. A boy gave for some candy 2 cents, which 
was f of his money ; how much had he ? 

38. A girl gave 1 cent for some pins which was 
T^- ofber money ; how much had she at first ? How 
much bad she left ? 
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39. A girl gave i dime for a pencil, which was 
^ of her money, how.much had she at first ? How 
much had she left ? • 

40. Kate was married at 22 years of age, which 
was {\ of her husband's age, how old was her hus- 
band? 

41. Two men built a wall; one man built 16 
rods, which was ^ of what the other built ; how 
much did the other build ? What was the entire 
length of the wall ? 

42. If I of a yard of cloth cost $3, what will } 
of a yard cost ? 

Anal. Steps.— 1. Find cost of\ yard. 
2. Find cost ofi yard, 
FoKM.— If I yard cost $8, 1 yard will cost § of $3, which is 
f ; and J yd. will cost 8 times i of $|, which is $-V"t ©qual to 

43. If f of a yard contain 27 inches, what is the 
length off of a yard ? 

44. $15 is f of the monthly rent of a house ; 
how much is that per year? 

45. If i of a pound of ginger costs $ J, what will 
f of a pound cost ? 

46. If f of a yard of silk is worth $2^, what is 
the value of |^ of a yard ? 

47. Dephine saves | of a dollar, andHaijriet i 
of a dollar in a week ; how long at that rate will it 
take them to save $^ ? 

48. How many yards of cloth, at %1\ ^ ^^^^vg«». 
be bought for $2fi 
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LESSON LXI. 

DENOMINATE FRACTIONS. 

46. ENGLISH MONET — Table. 

1 pound = 20^. = 240rf. = 960 far. 
1 shilling = 12d. = 48 far. . 

1 penny = 4 far. 

1. How many pencje in f of a pound ? 

FoBM. — Since in £1 there are 240df., in ^ of a pound there 
are 3 times \ ofi40d,, which ie 6S1;d. 

2. How many farthings in | of a shilling? In \ 
of a penny ? 

3. How many farthings in f of a pound ? In | 
of a pound ? 

4. How many shillings in } of a pound ! In | 
of 3 pounds ? 

47. TEOY WEIGHT — Tuhle. 

1 lb. = 12 oz. = 240 pwt. = 5760 gr. 
1 oz. = 20 " = 480 " 

1 pwt. = 24 " 

6. How many ounces of silver in ^ of a pouni ? 
6. What are f of a pound of gold-dust worth at 
$10 per ounce ? 

Form. — 1. Since there are 12 oz. in 1 pounds in ? ofapovnd 
there are 2 times \ofl2oe., which are -V- oz.^ equal toS^oz, 

2. If 1 oz, is worth $10, 8? oz. are worth 8? times $10, 
which Are$30-Y-, ^fl'^^^ ^ $81?. 
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{a.) APOTHH0ABIES8 wieiGHT. — T(zM6. 

Ift = 125 = 963 = 2883 = 5760 gr. 

15 = 83 = 243 = 480 " 

13 . = 33 = 60 « 

13 = 20 « 

7. yfJisA is the value of f of an ounce? 

48. AvoiEDUPOis WEIGHT — Table. 

. . 1 T. = 20 ewt. = 80 qr, = 2000 lb. 
1 cwt. • =: 4 qr. = 100 " 

1 lb. = 16 oz. = 256 dr. 

1 oz. = 16 dr. 

8. What must be given for | of a ton of coal, at 
60 cents per cwt. ? 

. 9. I paid $12 for a ton of coal ; how much was 
that per cwt. ? How much was it per | cwt. ? 

FoBM.— ^20 ciot.^ or 1 ton, costs $12, 1 cwt. costs ^*, c/$12 
ichichis $li=^%l 

10. What will f of an ounce of opium cost at $5 
per pound ? A t $4f ? At $6| ? 

11. Bought I cwt. of flour for $1^; how much 
was that per pound ? 

Anal. Steps. — 1. Find cost of\ cwt 
2. Find cost 0/1 lb. 

12. I paid 12 cents for 5 pounds of flour ; how 
much was that per cwt. ? 

13. Bought f cwt. of sugar for $8 ; how much 
was that per pound ? ^ , 
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14. A man bought f of a pound of sugar for 5 
cts. ; what was that per cwt? 

15. How many cents in f of a dollar ? In $J ? 
In$5-« In$f 

Foim. — Since in $1 there are 100 cents^ in $| there are | of 
100 cents^ which are ^, or 40 cU, 

16. I gave $i for f of a pound of cinnamon ; 
how many cents is that a pound ? 

17. 3 ounces of cloves cost %^y\ how many cents 
is that per ounce ? . ' 

49. LONG MEASURE — TobU. 

1 mile = 320 rd. = 1760 yd. = 5280 ft. 
1 rd. = 5i ^^ = 16^ " 

1yd. = 8 ft. = 36 in. 

1ft. = 12 in. 

18. What must be given for f of a yard of cloth, 
if inches of the cloth are worth 5 cents ? 

19. How many feet in f of a yard ? Jn f of a 
rod? 

20. How many inches in f of a yard ? In ^ of 
aft.? 

60. CLOTH MEASURE — TahU. 

1 yd. = 4 qr. = 8 eighths = 36 in. 
1 qr. = 2 " =9 in. 

1 eighth = 44^ in. 

21. I bought f yd. of cloth for $}; how many 
cents was that a foot '{ An md\'\ 
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22. Wbat must I give for f yd, of cloth at $i a 
yard i How many cents will that be i 

23. I gave $^ for 3f in. of velvet ; how much 

was that a yard ? How many cents ? 

KoTE. — Let the answers of the following be giyen in dollars and 
cents. 

24. What will f of a yard of cloth cost at $f per 
qnarter? 

25. f of a yard of cloth cost $^ ? how much is 
that a yard? 

51. lAND MEASUKB — Tolle. 

1 acre = 4 qr. a. = 160 sq. rd. 
1 qr. a. = 40 sq. rd.= 1210 sq. yd. 
1 sq. rd.= 30i sq. yd.= 272i sq. ft. 
1 sq. yd.= 9 sq. ft. = 1296 sq. in. 
1 sq. ft. — 144 sq. in. 

26. What will f of an acre be worth at $40 per 
acre? 

27. There is a piece of land, 20 rd. by 30 ; how 
much is it worth at $320 per acre ? 

Anal. Steps. — 1. Find the cost ofl $q. rd, 
2. Mnd the cost of the land. 

28. 1^ of a rod of land cost $f : what is that per 
acre? 

52. OBBIO MEASUEE — TdbU. 

Icord = 128cu. ft. 

1 cu. yd. = 27 *' « 

1 perch of stone = 24i ** « 

1 cu. ft. = 1728 cu. in. 
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Note.— rA pile of wood, 8 ft. long, 4 ft. high and 4 ft. wide is a 
cord of wood. 

29. What will f of a cord of wood cost at $5 per 
cord? 

30. How much will 16 cu, ft, of wood cost at $6 
per cord ? 

Anal. Steps. — 1. Find cost of \ eu, ft. 
2. Firid cost of 16 cu.ft. 

How many cords in a pile of woo4 18 ft. long 
4 ft. wide and 6 ft. high ? 

FoEM.— 1. Since a cord is 8 ft, in length, a pile 18 ft, long 
will he -y, or \ of a cord in length, 

2. Since a cord is 4: ft in height, a pile 6 ft, high will be J, 
or ^ of a cord in height. 

3. Since a cord is 4: feet in width, a pile 4 ft, wide will he 1 
cord wide. 

4. Since the pile is \ cd, long, f cd, high and 1 cd. wide, the 
product of the length, width, and height, will he the contents : 
thertfore f x 3=y =3i cd. 

(a.) Rule.— -^*^*'^^^ length by 8, theJieight by 4, 
and the width by 4 / and the product of these f rations 
will be the contents of the pile in cords, 

31. How much wood in a pile 12 ft. long 6 ft. 
wide and 18 ft. high? Ans.— f xf xf=^^=10i 
cds. 

32. How much must I give for a load of wood 
6 ft. long 8 ft. wide and 4 ft. high at $5 per cord ? 

88. What is the cost of a load of wood 9 ft. long, 
S ft. wide^ 6 ft. high, at ^ft ^et e^ov^X 
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S3. LIQUID MKASUBB — Table. 

1 gallon == 4 qt. = 8 pt. = 82 gi. 
1 qt. =2 pt. = 8 <* 

1 pt » = 4 f' 

Si. What must I give for S^ gallons of vinegar, 
at 13 cents per quart ? At 6 cents per pint? 

35.- 1 gave 10 ct. for f of a pint of molasses; 
bow much was that per gallon ? 

36. 2^ pints of milk are worth 5 cents, |iow much 
is that a gallon ? 

S4* DBT MEASUBE — Tolle. 

1 bu. = 4 pk.= 32 qt. = 64 pt. 
1 pk. = 8 " = 16 " 

1 qt. =2 " ' 

37. How many pints in f of a peck of potatoes ? 

38. How many quarts in f of a bushel of beans ? 

39. How much will f of a quart of chestnuts 
cost at $4 per bushel ? 

40. 1 is what part of 6 ? A^rs. — J^. 
•41. 3 is what part of 4? ANS.^-f. 

42. 16 ounces are how many times 5 ounces? 
Ans.— 1^=3^. 
' 43. A pint is what part of a quart ? 
FoBM. — Since 2 pints make 1 quarts 1 pint iM\<ifa quart. 

44. 3 quarts is what part of a bushel ? Of a pick ? 

45. 1 foot is what part of a yard ? Of a rod ? 

46. 2 yards is what part of a rod ? 
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S5. Tna^-^ Table. 

1 year ==: 62^ wk. = 365 daya. 
1 month = 4f wk. = 30 " 
Iweek = 7 *' 

.47. 1 day is what part of a month ? 
48. 3 ds^yB are what part of a month ? 
40. 5 njonths are what part of a year ? 
50. The interest of $100 for 1 year is $7; what 
is it for 2| mouths ? 



LESSON LXn. 



IdSOELLANEOUS PROBLEMS. 

1. J of 8 is i of what number ? 

2. J of 6 is \ of what number? 

3. ^ of 10 is \ of what number ? 

4. ^^ of 20. is \ of what number? 

5. f of 28 is 4 of what number? 

6. 4 ^f 14 is f of what number ? 

7. f of 1 is 4 of what number ? 

8. f of 3 is I of what number ? 

9. \ of J is I of what number ? 

10. f off is f of what numb^? 

11. \ of 2J is 3 of what number? 

12. ;J of 4f is I of what number ? 

13. A man bought a barrel of flour, for $6^ ; 
finding it damaged, after using f of it, he returned 
the remainder ; what should he pay for what he used ? 
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14. In a school, f of the pupils are studying 
arithmetic ; f of those studying arithmetic are study- 
ing geography ; f of those studying geography are 
studying.book-keeping ; what part of the pupils are 
studying book-keeping ? 

15. A painter had | of a keg of white lead, worth 
$2f a keg ; he used ^ of what he had ; what part 
of the keg did he use ; and what was its value ? 

16. The hour-hand of a 'clock moves over 5 
minute spaces in one hour ; how many will it move 
over in Tf hours ! 

17. Two boys, 55 miles apart, are traveling to- 
'^^ard each other : one travels at the rate of 9 miles 
an hour ; and the other at the rate of 6 miles an 
hour ; how long before they will meet ? 

18. A little girl had $3 in her savings h*?.rk ; if 
she saved ^ of a dollar each week, how many weeks 
had she been saving her money ? 

19. Two men are 15 miles apart and are travel- 
ing in the same direction: the hindmost trave^/ 10 
times as fast as the other : how far must he travel 
before overtaking the other? 

20. If $125 will pay for 25 weeks board for 1 
person, how long will it board 12 persons ? 

• 21. If a line 20 feet in length i^ divided into 
equal parts by 10 knots, what is the len^h of each 
part ? 

FoBM. — Jf there are ten poinU of division there must he 
eleven parts^ each of which is y\ of 20 feet, which « fi=liT 
feet. 

Digitized by CjOOQ IC 



142 INTELLECTUAL ARITHMETIC. 

22. A roan has ten pins, with which he is to 
measure ofif 30 ft., and divide it into equal parts. 
What will be the length of each interval? 

FoBM. — Since 2 of the pirn are used to mark the, distance of 
20 ft, there can helmtB points of division and 9 intervals; 
thertfore each part will he ^ of 20 feet^ which is 2^ft. 

23. 12 balls were fired from a cannon in 40 
minutes, at equal intervals of time; how many 
minutes between the'discharges ? 

24. How many ornaments are required on the 
cornice on the front of a house 22 ft. long, the centre 
of each ornament to be 3 ft. distance from each 
other, and the first and last to be ^ ft. from the 
corner ? 

25. What must be the intervals between the 
centres of 8 ornaments on the cornice on the front 
of a house 30 fk. long, if the first £(nd last are' to be 
placed 3 ft. 3 in. from the comer ? 

26. A merchant wished to place 20 stools for 
the use of his customers at equal intervals along his 
counter ; the distance from the first to the last is 71 
feet ; how far apart are the centres ? 

27. A starts from a place 12 miles behind B, but . 
A travels at the rate of 12 miles an hour, while B 
travels only 1 mile ; in how many hours will A over- 
take B ? How far must A travel before he overtakes ' 
B ? How far will B travel before A overtakes him? 

28. The hour and minute hands of a clock are 
exactly together at 12 o'clock, when will will they 
be together again ? 

Digitized by CjOOQIC 



I5TELLE0TUAL ARITHMETIC. 143 



PEEOENTAGE. 



LESSON LXIIL 



S6. Per cent, signifies by the hundred; therefore 3 
pounds gain on 100 pounds is said to be a gain of 3 
per cent., of of 3 hundredths of a pound on 1 pound. 
A loss of 5 hundredths of a gallon is said to be a loss 
of 5 per cent. 

The words per cent are usually represented by the 
following character (^) thus, 3^ is read 3 per cent. 

1. If 3 per cent, of ^1 is 3 hundredths of a dollar, 
what is Sfc of $40. 

"Fomi,— Since S per cent o/$l is 8 hundredihs\f a dolla/r^ 
Sper cent of $40 is 40 times 8 hundredths^ which is 120 hun- 
dredths^ equal to $1.20. 

2. 46 hundredths of a dollar equal what ? Ans. 
46 cents. 

3. 260 hundredths of a dollar equal what? Ans. 
$2.60. 

4.$!^=^ what? 8.$,% = what? 

5..$^ = what? • 9.$^ = what? 

6. $-1^: ^ what ? 10. $-^ = whatt 

7. aj^ = what? 11. i^ = ^\x^^^^ 
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12. $fH = what? 14. IffJ == what? 

13. $Hi = w'lat? 16. $f|^ = what? 
16. . What is 2%, of $5 1 Ans.— ^^1^= 10 cts. 
17. What is 3^ of $16? Of $11? Of $13? Of 



$17? 

18, 
Of$l 

19, 

20, 



What is t% of $12 ? Of $17 ? Of $200 ? 



What is 12^ of $3? Of$l? Of$J? Of$^|? 
What is 1% of 40 pounds of sugar? 

Form.— /S»n«« 7^ of I pound it 7 hundredth), 7^ ofiQ lb. « 
40 timei 7 hundredths, which m 280 hundredths of a pound, 
equal to a^=2t lb. 

21. What is 5^ of 3 ounces of indigo ? 

22. What is 1 1^ of 30 yd. of cloth ? 

23. 25^ is what part of a number ? 30^? 10^? 

50^? 75^? 20^? 33i^? 12^^? 

FoBM. — ^^ it ^ equal to i of the number. 

etlTB AND BLACEBOABD EXBB0I8E8. 



UODEIu. 


(1) 


(2.) 


(8.) 


(4) 


(5.) 


80^=,V 


48^ 


500;^ 


40^ 


604^ 


.805ji 


2¥=/5 


86^ 


660;^ 


27^ 


810^ 


255« 


m=ij 


607^ 


320^ 


Z6^ 


407j^ 


83Ji^ 


mji=ij% 


607^ 


2^ 


25^ 


. 502^ 


12J5* 


678^=6^ • 


204^ 


7^ 


40^ 


606^ 


1«|5^ 


4S75^=4r'A 


610^ 


60^ 


120,^ 


Zlfi 


66|<< 



1 



24, What is 8^ of 28 yards of cloth ? 

25. What is S% of 33^ pounds of sugar ? 
2B. What is 15^ of 110 barrels of sdt? 

27. Wiatisffeof^5\ 
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f 

¥oiiM.—Sinee l^o/$25 m 25 eU., i of 1% ia ^ of 25 cU^ 
which is ^3^ = 16§ cts. 

28. What is 1% of $20? Of $5? Of $6? 

29. What is ifo of $20 ? Of $5 ? Of $30 ? 

30. What is |^ of 30 barrels of oil ? 

31. What is i% of 70 cwt. of coal ? 

32. What is £^ of 1000 bushels of wheat? 

33. What is 1^ of $i? Of$i? Of$|? Of$|? 

34. What is Ifo of $i ? Of $i ? Of $f ? 

36. A man bought 75 barrels of apples, and open- 
ing them found S% of them rotten ; how much did 
he lose ? 

36. I had $400 in a bank ; drew out 12^ of it: 
how much remains ? 

37. How many himdredths in $1? Ans. — 100 
hundredths. 

38. How many hundredths in $2^ ? Ans.— 100 
hundredths, 

39. What is 100^ of a number? Ans.— 100 
hwndredths^ or the whole of it. 

40. What is 200^ of a number? Ans. — \^^ or 
2 times the numher, 

41. What is 240^ of a number ? Ans.— f |^, cr 
2|- times the number. 

42. A man had 30^ of his money stolen ; how 
much had he left? 

Form. — If he had lOOjl^, and had 80;^ stolen^ he 'must have 
had left the difference between lOOj^ and 80^ which is 70^. 

43. A boy Lad 14^ of a cex\.2cm ^.m ^x's^'Vsj^sg. 

7 

• . uiqnizea Dv ■v^j v^v^X i^- 
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at one time, and 13^ of it at another time ; what 
per cent, of it did he receive ? 

44. What is the sum of 3^, 5%^ 7%, and 11^ of a 
certain sum of money? What per cent, remains ? 

45. I gave away 25^ of my salary, and spent 
11^ of it; what percent, remained? 

46. What is the difference between SOfo and 25% 
of a quantity of flour ? 

47. 20^ is what part of a quantity ? 
Form.— 20^ is t% of the quantity, and tV«=J. 

48. 30^ is what part of a quantity ? 25^^? 30^? 
75^? 80^? 200^? 250^? 50^? 

49. f of ^quantity is what per cent. ? 

FoBM. — Since 100 per cent, is the whole of the quantity, | 
of the quantity will be f <?/100^, which is ^-=6^. 

50. i of a quantity is what per cent.? Ans. — 75^. 

51. f of a quantity is what per cent, of it ? 

52. f of a barrel of flour is what per cent, of it? 

53. I is what per cent. ? J? f? |? 4? |? 

54. -j3g- is what per cent. ? j\i ■^'i j\'i | ? 

55. i is what per cent. ? |? f? |? |? ^? |? 

56. ^is what per cent. ? ^i j\i ^? ^\i ^? 

SLATE AND BLACKBOARD EXERCISES. 



MODEL. 


(1-) 


(2.) 


(8.) 


(4.) (5.) (6.) 


(7.) 


i=75;^ 


$=? 


>'« 


A 


1 rV IS 


iJ 


tf\= 15;^ 


$=» 


A 


H 


5 rV ¥ 


h 


?=28^^ 


3 


A 


4 


A i A 


Vz 


3\= 32^ 


A=» 


II 


J 


? * 4 


T3 


^'s^m'f 


f=» 


tV 


¥ 


J * 1 


1 


^=zSBO^ 


4=» 


A 


A 
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57. What part of 28 gallons is 30^? Ans.— ^^ 

58. What part of 60 sheep is 75^1 Ans.— } of 
60 sheep. 

69. What part of 3 lb. is 10^ % \%%\ 4tO%i 

60. What part of $25 is llj? ? S2% f 15^ ? 

61. What part of a nnmber is 12J^? 6i%i 
16ifci 20foi. S7ifoi 8Sifoi 



LESSON LXIV. 



1. A boy had 60 marbles, he lost 4:0% of them ; 
what part of his marbles did he lose, and how many 
had he left ? 

2. I sold f of a barrel of flour; what percent, 
ofit did I have left? 

3. I bought some cheese : |^ of it was good ; the 
rest was worthless ; what per cent, did I lose ? 

4. A man had 20 barrels of potatoes ; 4 bbL 
were rotten ; what per cent, did he lose ? 

r<)BM. — J[fhe had ^20 harreU^ and hit 4 darreU^ lie must 
have lost ^5, or J, 0/ his potatoes ; a/nd J of 100^ is 20 per cent. 

5. 5 is what per cent, of 20 « Of 40 ? Of 15 ? 
EoBM. — 5 is ^^orlof20;io/a quantity is 25^ ofit, 

6. $20 is what per cent, of $30 ? Of $40 ? Of 
$100? ^ 

7. 6 lb. are what per cent, of 20 lb. ? Of 30 lb. ? 
Of 95 lb.? 
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8. What percent, of 24 ounces are 3 oz. ? 12 
oz. ? 6 oz. ? 

9. What per cent, of 8 miles are 3 miles? 4 
miles? 6 miles? 

10. What per cent, of 4 is 1? 3? 4?. 6? 8? 

11. What per cent, of 14 cents are 6 cents ? 2 
cts. ? 1 ct. ? 

12. What per cent, of $6 is $| ? $f ? | j ? $| ? 

FoKM. — Since $1 is \ of %^y %l are ^ of \ or l\ ^ of a quan- 
tity is 11 J^ ; therefore $| are 11 J^ o/$6. 

13. What per cent, of 6 cents 'are 3 cts. ? 1 ct. i 
fct.? 

14. What per cent, of $5 is $L? $|? $2f ? 

$lf? 

15. What per cent, of $1 is $i ? $f ? $f ? $f ? 

FoEM.— A^mctf |1 M 100^ e/" $1, f w f ^/ 100^, ^hich is T5^, 
ih&refore If m V6^ ^/ $1 . 

16. Wliat per cent, of $f is $| ? $| ? $|^? $f ? 

FoEM.-$f =2«^ ; $f =if ; $5\ «« tV ^/ $H ? «^ A ^/ « 
quantity is 68 J^ ^«^; therefore $| are 63 J^ <>/'$i. 



LESSON LXV. 



1. 3 qnarts are what per cent, of 3 gallons ? Of 
2 gal.? Of 6 gal.? 

FoEM.— 3 gallon8=12 qt 3 qt. arej%, or i, ofl^ qt; J 
of a quantity is 25^ ; hence 3 qt, are 25^ ofZ gal. 

NoTS. — ^Kcduce denommate uurabem to the Bame denomination, 
BDd fractions to a common denommaXot. 
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2. From a hogshead of molasses, a grocer drew 
9 gallons ; what per cent did he draw ; and what 
per cent, remained ? 

3. From a box of tea containing 80 poimds, diere 
were sold at one time 30 lb. ; at another, 12 lb. ; 
what per cent, was sold ? 

4. From a heap of potatoes 2 bu. of every 3 were 
bad; what per cent, were bad? What per cent, 
were good ? 

5. A man received $4 per year for the use of 
$50 ; what per cent, did he receive for its use J 

6. I had $500 in a bank ; I drew out 12^^ ; how 
many dollars have I still in the bank i 

7. I bought a horse for $200, and sold it for 
$220 ; how much did I make ? What per cent, of 
the cost did I make ? 

8. A grocer having a barrel of sugar weighing 
240 lb., sold i of it at one time, and i of it at 
another time ; what per cent, remained unsold ! 

9. I receive $5 for collecting a note for $75; 
what per cent, of the note do I get ? What per 
cent, does the owner of the note receive ? 

10. A man gave me 2% for collecting $550 ; how 
much did I receive.? 

Form. — If I am to receive 2 hundredths of a doUar for col- 
lecting $l,for collecting $550 I shall receive 550 timet 2 hun- 
dredths of a dollar, which is $11. 

11. What must be paid for coUectia^ ^ \»a.^ 
$550 at a commission of 5%'l 
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12. An agent sells $1200 worth of produce, what 
does his commission amount to at 5^ ? 

FoBM. — 5^ equals gV of the quantity ; ^ of $1200 equals 
$()0 ; therefore his commission amounta to $60. 

13. My agent sold $15000 worth of goods. I 
pay him 12^% ; to how much is he entitled ? 

14. I paid a broker ^% for biiying $64 worth of 
gold ; to how much did his commission amount? 

15. A man is able to pay only 40^ of his debts ; 
he owes me $500 ; how much is my debt worth? 

16. A broker charged me i% for selling $600 of 
Albany and Susquehanna K. K. stock ; what was 
the amount of his bill ? 

17. A real estate agent charges li^% for selling 
my house for $5000 ; how much should he retain ? 
How much should he pay me ? 

18. At f^5 what will be the expense of buying 
a bill of exchange of $625 ? 

19. A boy bought a book for 30 cents and sold, 
it for 10 per cent, advance ; what did he receive for 
it? 

FoBM. — 10^ is jV of the cost ; -^^ of SO cts, is 3 cts.^ tohich 
is the amount of gain ; 30 cts. + S et$.=B3cts.; hence he re^ 
cdted 33 cts, 

20. A merchant bought a piece of cloth for $80, 
and sold it at a gain of 5^ ; how much did he re- 
ceive ? 

21. I gained 20^ on butter that cost $200; what 
d/c/IselJitfor? 
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22. I bought 20 lb. of cheese at 20 cts. per 
pound, and sold it at an advance of 5% ; what did I 
get for it ? 

23. I bought a cow for $40 and sold her for $50 ; 
what did I make per cent. ? 

Anal. Steps. — 1 Find the amount gained, 
2. Find the amount per cent. 

FoBM.— K I gave |40 and sold her for $60,. I gained |10 ; 
and |10 is J J, or i, of the cost, \ equals 25^: therefore I 
gained 25^. 

(a.) Note. — Gainer loss is always estimated on the cost of the 
article bought or sold. 

The cost plus the ga^n equals telling price. 
The ediing price less the gain equals the coeL 
The BeUing price less the chet equals the gain. 

24. If I buy milk for 8 cts. per quartj and sell it 
for 10 cts., what per cent, do I make ? 

25. A farmer bought a yoke of oxen for $75, he 
paid $26 for keeping them, and then sold, them for 
$150, what per cent, did he make ? 

26. A grocer bought molasses at 76 cts., and 
sold it for 80 cts., what per cent, did he make? 

27. Bought muslin for 30 cts., ai-<i sold it for 20 
cts., did I make or lose, and what per ct. ? 

28. A boy bought a pencil for 4 cts., and sold 
it for twice as much as :he gave for it; what per 
cent, did he make ? 

29. A boy bought a pencil for 4 cts., and sold it 
for one-half of .what he gave for it ; what per cent, 
did he lose ? 
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LESSON LXVL 

1. A boy boiight a sled for $4 ; he was offered 
12;;? for his bargain; how much would he have re- 
ceived? 

FoEM. — SiTiee Tie was offered 12^ of $4, or 48 cts., he could 
Jicuoe taken the sum of $4 and 48 cts,^ which u $4.48. 

"2. I have sugar for which I gave $20; for how 
much must I sell it to gain 30^ ? 

3. I have sugar for which I gave 10 cts. per 
pound; for how much must I sell it to gain 10^ ? 

4. A speculator bought a house and lot for $8000 ; 
he sold it at 12^ advance; what did he receive 
for it? 

5. I have goods marked at an advance 25^ ; the 
cost was 40 cts. per yd. ; what are they marked per 
yard? 

6. I have goods which cost 12 cts. per yd. ; I 
wish to gain 30^ ; what must I sell them for? 

Y. I have goods which cost 12 cts. per yard ; if 
I am willing to lose 25^, what must I sell them for? 

8. I have steel pens which are marked $3 per 
gross ; I wish to make a discount of 12^ ; what is 
the price ? 

9. I sold cravats for $4, at a loss of 20^ ; what 
was the cost? 

FoBM.— 1. To lose 20^ / must have sold them for the dif- 
ference hettoeen 20^ and 100^, which is 80^. 

2. J[f$4t is SOper ct, of the cost^ 1^ is i^of^i^or 6 cts.; 
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and 100^, or the cast^ must le 100 timei 5 ets.^ which are $5 ; 
there/ore thep eoit $5. 

10. I sold apples for $8 per barrel, at a loss of 
1Q% ; what did they costtne ? 

11. Sold a horse for |120, at a loss of 10% ; what 
did it cost ? 

12. I sold 600 pounds of tin for $300, at a dis- 
count of 20^ from the net price ; what was the net 
price? 

13. I sold lace at 80 cts. per yard, at a gain of 
50^ ; what did it cost rae J ' 

FoBM. — 1. To gain 60^ I must hate field it for the sum of 
100^^ and 50^ of the coat which was 160;^ of the cost, 

2. If%0 ets, is 160ji of the cost l^is xh of SO cts,, or 5?^^ = 
/j, and 100^ oftTie cost is 100 times X3 = 68J cts.; hence the 
lace cost 53^ cts. 

14. Sold molasses for 70 cts., which was 20^ 
more than it cost ; what did T give for it ? 

16. I have sugar which 1 sell for 15 cts. per 
pound, which is 25^ advance on cost ; what did I 
give for it ? 

16. A house was sold for $8800, what was 10^ 
in advance of cost ; how much was made by the 
operation ? 

17. I sold 20 yd. of carpeting, at $3 a yard, 
which was 20^ advaflice on cost ; how much did 1 
gain? 

18. I sold 200 barrels of flour at $10 per barrel, 
which w^s 10^ less than cost ; how much did I lose 
by the operation ? 
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19. Sold bntter at 40 cts. per pouBd, which was 
10/^ less than cost ; how much did I Ibse on 5000 
pounds ? 

20. Mj goods are mlirked unifonnly at a net 
j^rice of 40^ advance on cost ; what per cent, do I 
make on the cost of cloth which is marked 42 cts. 
71^^, if I sell it at a discount of 10^ net f 

Anal. Steps. — 1. Find coat of cloth. 

2. Mnd the price for which it ia sold, 

8. Mnd the amount of gain, 

4. Find what per cent the gain i» of the east, 

FoEM.— 1. Since 42 cts. is 140 ^ of the cost, the cost must 
be 100 limes yVff ^^' ^^ ^^ cts. 

2. Since the cloth was sold at 10^ discount, net^ it must 
have been sold for 42 cts.— 4.2 cts. =37.8 cts. 

8. Since the cost was 30 cts., and it was sold for 37.8 cts., 
the gain was 87.8—80 cts. =7.8 cts. 

4. 7.8 cts. is '5! of 80 ct8.=:^z=\^=26^ of cost. 

Note. — The following formula is a deduction from the pre- 
ceding : — 

Form. — 1. Since' the net price is 40^ advance on 'Cost, hence 
it is 140^ of cost. 

2. If the goods were sold for lOj^ discount they must have 
been sold for 10^^ of 140^, which is 14^ and 140^ less 14^ is 
126;^ of cost, or a gain of 26^ advance on cost. 

21. TVhat is the gain per cent, on the cost of cloth 
which is sold at a discount of 5% net? 10^ net? 
20;;? net? 

Form. — Sint^ the net- price ia 140^ ofth^ coat, 6% of the net 
price is 5^ of 140^, whi(^ i« 1^ 0/ coat^ aud. \^S4— *(«|^=138j^ 
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ofcoB% er a gain ef 83^ ; h&Me the elath^ if sold at a da- 
e<nmt of 5^ net wiU he eold at a gain qf 33^ on eoeU 



LESSON LXVIL 

1. How much cotton can my agent buy for $200 
after deducting his commission of 10^. 

FoBM. — 1. If his commission is 10^ of the money heexpend-^ 
and he expends 100^ he mvst receive the sum of 100^ and 10^, 
vfhieh is 110^. 

2. 7/* $200 is 110^, 1^ M f f{ or $ao, <t^ lOOjlJ is 100 times 
$20 ^ |l£«o^ J181 81. 

2. I sent my agent $312 with which to buy corn, 
after deducting his commission of 4^, what sum can 
he expend ? 

3. I gave a broker $918 to invest in U. S. Bonds ; 
after deducting his commission of 2^, how much did 
he invest i 

4. How many bushels of com at $1 a bushel can 
an agent buy for $816, and keep 2% commission ? 

5. How much must be collected on a rate bill 
that a commission of 5^ may be retained and $190 
be paid over. What is the commission ? 

FoBM. — 1. If the commission is b^^ and the amount eollectai 
is 100,(^, t?ie amount paid over toill equal the difference of 100;^ 
and 5^, which is 95^. 

2.' 7ir$190 is 95^, 1^ is ^j <?/|190, which is $V/=|2; and 
100^ is 100 times $2, or $200 ; therefore ^^OQ -U to \>e toUecUilx 
and the eommis^ion is $10. * 
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6. In a certain town it is necessary to raise 
$3600. After deducting the collector's fees, of 10^, 
what amount must be assessed and collected ? What 
is the collector's commission ? 

7. What premium * at 2% must be paid for in- 
suring a house and furniture for $8000 ? 

Form. — Since the premium equals 2% of the sum insureds 
hence it equals 2^ o/$3000, which is 1160. 

8. At 4^, what amount of premium must be 
paid to insure flour to the amount of $1200 ? 

9. At 2^^, what must be paid for insuring goods 
to the amount of $4000 ? 

10. A merchant values his store and goods at 
$10,000 ; what will be the annual premium on f of 
this value at ^% ? 

11. At 2;^, what amount of insurance can I ob- 
tain for $12 annual premium? 

YouTA,— Since $12, thejrremivm, is 2^, or ^\, of the amount 
insured^ therefore the required insurance will he 50 times $12, 
which is $600. 

12. How much insurance at 1% can be obtained 
on a cargo of flour for $25 premium ? 

13. At 10^, how much insurance can be obtained 
for $50? 

MISOBLLAKKOUS PEOBLEMS. 

14. A sleigh was bought for $50, and sold for 12^ 

more than it cost ; what was received for it ? 

, — , ■ ■" ' ■ ' -" 

♦ The premium la i\io auTSi "^^X^ t« Vcvwovmwu 

uignizea oy ■n^j vy v^pi i\^ 
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15. A grocer bought some tea for $40, but find- 
ing it damaged he sold it at a loss of 12^ ; what did 
he get for it ? How much did he lose ? At what 
per cent, of the cost did he sell it ? 

16. Bought 6 barrels of flom- for $60 ; for how 
much per barrel must it bo sold to gain lO^iJ on the 
cost ? 

17. If I buy eggs at 10 cts. per dozen, for how 
much must I sell them to gain 100^ ? 

18. If I buy eggs ati^lO cts. per dozen, for how 
much must I sell them to lose 100^? 

19. If I sell eggs at 10 cts. per dozen and there- 
by gain 100^, what did they cost me i 

20. If I can sell eggs at 10 cts. per dozen and 
thereby lose 100;^, what did they cost me ? 

21. If I buy eggs at the rate of 4 for 5 cts., and 
sell them at the rate of 5 for 4 cts., shall I gain or 
lose, and what per cent. ? 

22. If I buy eggs at the rate of 5 for 4 cts., and 
sell them at the rate of 4 for 5 cts., shall I gain or 
lose, and what per cent. ? 

23. The net price of my goods is 90^ advance on 
cost, what per cent, advance on cost, is a discount of 
10^ net? 12i^? 16|^? 20^? 25^? 

24. What per cent, on cost do I make if I sell 
goods at a discount of 10^ and 6% * for cash ? At 
a discount of 10^, 7i^, and 5% for cash ? 



* By a dlBCOtmt of 10,1 and bX is meant 5% disconnt of the Tem«i'\d« ^^^^ 
10;J has teen deducted. A discount of lO^J^IV^ «^Xi^ ^ ^«k <5!^^\i^^sNw^ \s^ ^-^''^ 
gamo manner. 
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LESSON LXVm. 

INTEBK8T, 

St. Interest is the amount paid for tbe use of money. 

58. The Principal is the sum for which interest 
is paid, 

SQ. The Rate is the per cent, paid annually. 

6*0. The Amount is the sum of the principal arid 
interest. 

(a.) The interest for one year is generally expressed 
at a certain number of hundredths of the pnncipal. Thus 
the interest of any sum for one year at 1$^ is y^ of the 
principal ; and at 6^ it is yfg^, at 8,^ it is yfy^ of the 
principal. 

(&.) Interest is usually calculated at 12 months a year, 
and 30 days a month. 

1. What is the interest of $90 for one year at ^% ? 

FoEM. — At 7^ the interest ia yJi^ of tlie principal, j-Jj of 
$90 u $6.80. 

SLATE AND BLACEBOASD EXEBOISES. 

2. What is the annual interest of $64 at 6%i 
Operation.— 6,^=3^; y^-^ of $64 =$3. 84. 



MODEL. 


(1). 


(2). 


$34 at 5^=11.70 


$430 at 4^ 


$72 at B\^ 


$20 at 3^=$0.60 


$2.90 at 6^ 


$300 at 7^ 


$2.80 at 2^=$0.e6* 


$42 at 5^ 


$63 at S^ 


$.90 at 8;^=87 cts. 


$67 at 3^ 


$40 at 4}^ 


$46.20 at 7,^=$3.23 


$20 at.5i^ 


$2.30 at 6,1^ 



* When the remainder is one half-cent or more, it is customary to call it 
' one cent 



f 
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3. What is the annual interest of $500 at Y^? 

4. What is the annual interest of $6000 at 4^% ? 

5. What is the monthly interest of any principal 
atl^? 

FoBM. — Since the interest for one year at 1^ i$ j J^ of the 
principal^ /or <me month it must be -^ <ifjijft or | ofj^ of 
the principal, 

6. What is the monthly interest of $24.60 at 1% ? 

FoBM.— J%tf monthly intere%t is | ^yiAur ^f *^* principal^ 
jTira ^f 124.60 m 24 milU^ and I of 2^ mills i$ 2 eta. 

Write the monthly interest of the following prin- 
cipals at 1% : 



7. $36.40 


11. $46.20 


15. $671.80 


10. $960 


8. $28.30 


12. $80.24 


16. $48.30 


20. $2400 


9. $140 


13. $806 


17. $546 


21. $864 


10. $6.84 


14. $24.80 


18. $720 


22. $9600 



. 23. What is the monthly interest of $108.60 at 

YoTm.^Sinee the interest of $108.60 at 1^ is 90 m. or 9 
ets.y the interest at ^^ is 7 times 9 cts.^ which is $.63 

24. What is the monthly interest of $144.60 at 
Sfci At 3^? At 2^? 

25. What is the monthly interest of $960.24 at 
Sfci At 5ifci AtS^fci At2i^? 

26. What is the monthly interest "of $860 at 7^? 
At2i^? At2|^? 

27. What is the daily interest of any ^jrincii^aL 
atl^. 
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160 INTELLECTUAL ARn?HMETia 

FoBM.* — Since the monthly interest U iofj^^j^part of any 
*^ prindpaly the daily interest will l>e^of^y equal to ^V ^nmr 
of the principal. 

28. What is the daily interest of $3600 at 1^? 
YoBM.— The daily interest is ^V of ^^^ part of the princi- 
pal; Y^Viy o/$8600 is |3.60, and ^ of |3.60 is 10 cto., there- 
fore ike daily interest ^$8600 at 1^ is 10 cts, 

BLATE AND BLAOKBOAED EXERCISES. 

"Write the daily interest of each of the follo\ving 
principals : 

29. $3806 84. $726.73 8D. $4137 44. $560 

30. $4187 85. $41378 • 40. $6834 45. $890 

31. $7234 86. $6437 41. $7342 46. $678 

32. $8486 87. $4137 ^ 42. $6732 47. $417.60 
38. $tl37 * 38. $6271 43. $41672 48. $608.20 

49. What is the daily interest of §864 at 1% ? 

Operation.— gV of y^ of $864=.024x 7=17 
cts. 

FoR^. — The daily interest at 1% is 24 mills^ and at 7^ it 
is 7 times 24 mills=l7 cts, 

50. What is the daily interest of $86 at 8^? At 

51. What is the daily interest of $743.30 at 6^% ? 

At8J? At 7^? Atf^? 

52. What is the daily mterest of $43.60 at S^fd 
AtSifoi AtGifoi 

* Note.— This foi-mula gives the daily interest at 36() days to the yi-ar ; but 

to find the interest at 365 days, subtract ^ of the interest from itself. The 

diSorefce on small sums is practically of no value, but on large principals it 

/» a matter o/consfderable importance. In "Ke-w YotVl \>a«^\Tv\.«c«.V.\^ w«uaUy 

cilculatcd at 365 days, although 3G0 la the \efia\ tato CBL<iN\.a.^vA.,N<i\AV.x'^A^V 
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LESSON LXIX. 

61, (a.) Since on any principal, 

At 1^ the annual interest=r|2f of the principal ; 

At 1^ the monthly interests f of -p^Vir of the principal ; 

At 1^ the daily interest =j'7 of j^^^ of the principal ; 

(&.) Hence : 

At 6^ the annnal interest =6 t'mes y^^ of the principal ; 

At 6^ the monthly interest =6 times { of ^7, or 5 times 
Y^ of the principal ; 

At 6^ the da'ly interest=6 times ^ of TTy'jnr=J of y^V^ of 
the principal ; 

(c.) Hence : 

At 7^ the annual interest is T times yljf of the principal ; 

At T^ the monthly interest is 7 times | of 1^9=^! times 
j^jf of the principal ; 

At 7^ the daily interest is 7 times ^ of yyVff=5'ff of yi/o^y 
of the principal ; 

(d.) Hence: 

For 2 years at 6^, the interests 2 times 6 times yj^ of the 
principal ; 

For 2 months at 6^, the interests 2 times 5 times y^Vv of 
the principal ; 

For 2 days at 6^, the interest=2 times ^ of j^^i,^ of the 
principal; 

(e.) Hence : 

For 8 years at 7^ the interest is 3 times 7 times jl^ of the 
principal ; 

For 8 months at 7^ the interest is 8 times 5| times y^Vr of 
the principal ; 

For 8 days the interest is 8 times ^\ of y^',^ oC tU^ V^vs^kw- 
pal. 
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1G2 INTELLECTUAL ARITHMETIC. 

1. What is the interest of $30.80 for 3 yr. at 
6^? For5yr.? ForByr.? For 2 yr. ? 

MODEL OPKRATION. 

The interest for 3 yr. at 6^=3 times 6 times 308 mil]8=$5.54. 

¥oim,—Since the interest ^$30.80 for 1 year at 1^ is 308 
milU (see 161, a.) the interest for 3 years at 6^ toill he 3 times 
6 times 308 millsj eqttal to $5.54. 

Note. — The teacher should require each of the following problems 
to be written on, and solved from the blackboard, before. the mental 
solution is required. 

2. What is the interest of $40.20 for 3 yr. at 5^? 
At 3^? At Ifoi At 4^? 

3. What is the interest of $36.50 for 2 yr. at 
7^? At 3;^? At 6^? At 8^? 

4. At 7fo what is the interest of $44.37 for 3 
mo. ? 

MODEL OPERATION. 

Int. at 7;^ for 3 mo. =7 times 3 times ^ of 44 mill3=77 cts. 

Form. — 1. Since the interest o/ $44.37 for 1 mo. atl^ is ^ 
<2/*44 mills (see 161, a.), the interest at 7^ for 3 mo, is 7 times 
3 times f o/44 mills; 3 times | w |, and | <?/ 44 mills is 11 
c'«., and 7 times 11 cts, is 77 ets,, therefore the interest is 77 
cts, 

2.* The interest for 1 year is 7 times 443 mills, or 310 eta, 
hence the interest for 3 mo. or J of a year is i of 310 cts., or 
77 cts. 

5. What is the interest of $36.40 for 6 mo. at 

7^? At 3^? • 

* When the months are a convcnioiit ttacV\o\».\\»«t\.ot«.^Qscc^UU generally 
better to use the second foimoia. 
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6. What 13 the interest of $24.86 for 7 mo. at 
4^? At 3^? 

7. At Gfo what is the interest of $26 for 4 mo. ? 
For 7 mo. ? For 5 mo. ? 

8. What is the interest at 4;^ of $80 for 8 mo.1 
For 5 mo. ? For 2 mo. ? 

9. At 6% what is the interest of $380 for 12 
days ? For 6 days ? For 9 days ? For 11 dayi? 

MODEL OPKRATION. 

Int. at 6j^ for 13 da.= 6 times 12 times ^ of 88 cts.=76 cts. 
ToBM,— Since the interest of $880 at l^for I da, is ^\ of 88 
cts, (see 161, a,)^ the interest at 6^ for 12 days is 6 times 12 
tiTw^ 5^, <?/38 cts. ; 12 ^iw^* jV ~i; ^ ^*^^* J « 2 ; 2 <im€« 88 
ets. is 76 cte., there/ore the interest is 76 cts, 

10. What is the interest of $36.80 at 7% for fi 
days ? At dfd At 3^? At 4^? 

FoBM.— 7%« interest o/* $86.80 ot 7^ /or 6 <2ay« « 7 times 
6 <tmtf« ^ ^86 f?it7& equal to 42 miZ^« or 4 cto. 

11. What is the interest of $46 for 11 days at 
7^? At 6^? At 3^^? 

12. At 7% what is the interest of $860 for 5 
days ? For 8 days ? For 12 days ? For 15 days 1 

13. What is the interest of $670 for 13 days at 
6^? At4jg? At 5^? At 7^1 

14. At 7% what is the interest of $480.67 for 2 
yr. 3 mo. 12 da. 

Anal. Steps. — 1. Find interest for 2} yr.* 

2. Find interest for 12 da, 

3. Find total iuterwt. 

* NoTi£.—3 mo. being a cou venient part, of u -y^vwr , w^iMc^ \\. ^« ^^ Ix'a.Oiia^ 
of a year. 
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164 INTELLECTUAL ARITHMETIC. 

MODEL OPERATION.* 

Int. $480.67 at *l^ for 2i yr.=7 times 2 J times 
$4,806= "^ $75.69 

Int. $480.67 at 7^ for 12 da.=7 times 12 times 
^V of 48cts= $1.12 

$76.81 

• Form. — 1. The interest o/ $480.67 at *I<j(>for 2J yr, is 7 times 
2i ^imes $4,806, equal to $75.69. 

2. The interest o/ $480.67 at lifor 12 days is 7 time^ 12 
times jV of^^ cts, equal to $1.12. 

8. If the interest for 2J yr, is $75.69, and for 12 days it is 
$1.12, for 2 yr, 3 w<?. 12 d<j. it will he the sum of their amounts^ 
tohieh is $76.81. 

15. What is the interest of $80 for 2 yr. 7 mo. 
18 da. at 8^ ? 

MODEL OPERATION. 

Int. for 2 yr.=2 times 8 times 80 cts. =$T2.80 
Int. for 7 mo.=7 times 8 times ^ of 8 ct8.=$3.73 
Int. for 18 da. =18 times 8 times ^V of 8 cts. =32 

Total interest, $16.85 
Note. — ^The following problems should be written on the slate or 
blackboard after the model, the pupils giviog the solution mentally. 

16: What is the interest of $60.80 for 5 mo. and 
12 da. at 8% i For 2 yr. 8 mo. at 6% ? 

17. What is the interest of $3.60 for 8 mo. 24 
da. at 7^? At 8^? At Hfoi 

18. What is the interest of $47.60 for 11 mo. 16 
da. at7;;g? At 6^? At 5^? 

♦ To obtain accurate results for large princIpHls for a long time. It is 
necesBiiry to retain the tenths of a m\W *, but for email principals for an ordi- 

narj^ time it ia not necessary. 
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For convenience in finding the number of days be- 
tween two dates we give the following 

TABLE (/.) 



Jan. 


Feb. 
32 


Mar. 
60 


Apr. 
91 


May. 
121 


June 
152 


July. 


Aug. 


Sfpi- 
244 


Oct. 


Nov. 


Dec. 


1 


182 


213 


274 


305 


335 


2 


83 


61 


92 


122 


153 


183 


214 


245 


276 


3<6 


J 36 


3 


84 


62 


98 


128 


164 


184 


215 


246 


276 


807 


887 


4 


35 


63 


94 


124 


165 


185 


216 


247 


277 


308 


888 


5 


30 


64 


95 


126 


156 


186 


217 


248 


278 


809 


839 


6 


87 


65 


96 


126 


157 


187 


218 


249 


279 


810 


840 


7 


38 


66 


97 


127 


168 


188 


219 


250 


260 


811 


341 


8 


39 


67 


93 


128 


159 


189 


220" 


251 


281 


812 


342 


9 


40 


68 


99 


129 


160 


190 


221 


262 


262 


818 


843 


10 


41 


69 


100 


130 


161 


191 


222 


258 


2f8 


814 


844 


11 


42 


10 


101 


131 


162 


192 


223 


264 


264 


315 


845 


12 


43 


71 


102 


182 


163 


193 


224 


165 


286 


816 


846 


13 


44 


72 


108 


138 


164 


194 


225 


£56* 


286 


817 


347 


14 


45 


73 


104 


134 


165 


196 


226 


257 


287 


318 


848 


15 


46 


H 


106 


185 


1C6 


196 


227 


1:58 


2^8 


819 


349 


16 


47 


75 


106 


136 


167 


197 


228 


2c9 


269 


320 


350 


17 


48 


76 


107 


137 


168 


198 


229 


260 


2«0 


821 


851 


J® 


49 


77 


108 


138 


169 


199 


230 


261 


251 


822 


852 


19 


50 


78 


109 


139 


170 


200 


281 


262 


2f2 


823 


853 


'20 


51 


79 


110 


140 


171 


*i01 


282 


263 


25 3 


81:4 


854 


21 


52 


80 


111 


141 


172 


202 


238 


264 


294 


825 


356 


22 


53 


81 


112 


142 


173 


203 


234 


265 


295 


826 


356 


23 


54 


82 


113 


143 


174 


204 


235 


266 


296 


827 


857 


24 


65 


83 


114 


144 


176 


206 


286 


267 


297 


S28 


858 


25 


66 


84 


115 


145 


176 


206 


237 


268 


298 


829 


369 


26 


57 


85 


116 


146 


177 


207 


238 


269 


299 


880 


860 


27 


58 


86 


117 


147 


178 


208 


239 


270 


800 


831 


861 


28 


59 


87 


118 


148 


17t) 


209 


240 


271 


301 


882 


862 


29 




88 


119 


149- 


180 


210 


241 


272 


802 


838 


8t3 


30 




89 


120 


160 


181 


211 


242 


278 


808 


334 


3(4 


31 




90 




151 




212 


243 




804 




3C5 



Note.— To find from the above table the number of days betwet n 
two dates, the following rule is given : 

(//) I. — When the dates are in (he same year, subtract the nvmleir 
of days in the place of the earlier date from the number of days of the 
later daie ; the result will be the number of days required, 

II. W/fen the dates are in consecvixMt years ^ subtract 1il^A "wawXiW o^ 
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dayt in the earlier date from 365 and add to if^ remainder the number 
of da^je in the place of the. later date; the remit will be the nitmbt.r 
qfdatfs required, 

(h.) When the year is a leap year^ add one day to' the remit. 

How many days between Apr. 11th and Dec. 
2 2d of the same year ? 

Form. — (See Table.*) Apr. Uth is the 101st day of the year, 
Dec. 27th is the 361st day, and the'number of days between . 
those dates is the difference of 361 and 101, which is 260 days. 

19. What is the interest of $63 for 68 days at 

MODEL OPERATION. 

In. for 68 da. =68 times 7 times ^V of 63 mills. =84 cts. 

Form. — The interest at 7^ for 68 days is 68 times 7 times 
3^ of 63 mills ; 68 times ^^=1^ times 63 mills, which is 12 cts., 
and 7 times 12 cts. are 84 cts. 

Note. — The above method makes 1 day ^^ part of the year ; if 
^3 of the interest be subtracted from itself, the remainder will be the 
interest at 365 days to the year. 

20. What is the interest of $380.40 at 6% for 72 
days ? . 

21. What is the interest of $460 from Feb. 3 to 
Nov. 12, at 6^? (See Table.) 316-34=282 days. 

22. What is the interest of$860.40 from Aug. 7 
to Dec. 29, at 5% ? From Feb. 11 to Nov. 17 ? 

23. What is the interest of $40 from Nov. 11, 
1866 to Apr. 5, 1867, at 7% ? From Aug. 3, 1865 to 
July 1, 1866 ? 

* The dates of each month corros^oud to the dates of January, in the 
left-hand coJamn. 
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24. What is tLe amount of $30 for 3 mo. 15 da. 
at 6^? 

FoBM. — Since the interest of $30 for 3 mo. and 15 da., is 
53 cts., the amonnt a^ ill be the the sam of the principal and 
interest, which is $30.53. 

25. What is the amount of $40 for 6 mo. and 12 
da. at 6^ ? 

26. What is the amount of $36 from April 12 
to October 11, at 6^ ? 

27. What is the amount due on a note of $600 
on interest 3 mo. 18 da., at 7% ? 

28. I have a note for $25, dated April 11, 1867, 
at 7% ; what will it amount to on the 17th of Nov. 
following ? 

29. What is the interest of $26 from May 11th 
to October 27th, at 7% ? From Sept. 12, 1865, to 
Apr. 7, 1867? 

30. What is the amount of $33.20 from June 5, 
1865, to Jan. 11, 1867, at 6^? From Dec. 4, 1866, 
to Apr. 5, 1867 ? 



LfiSSON LXX. 

1. What principal in 6 years at 7% will give $34 
interest? 

ICODEL OPEJBATIOir. 

Int. at 7^ in 5 yr.=/|^ of principal, ^ of ^<i \\xsiSbSk^^."=. 
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FoBM. — 1. At *l^foT 1 year the interest equals \i^ of the 
principal, and for 5 years it equals 6 times yJ^j, or /^^g=/^ of 
the principal. 

2. If for the given time and rate the interest equals -^^ of 
the principal^ then $34, th^ given interest^ is ^^ of the required 
principal. 7/* $34 is -^^^ ^V ^^^ ^^ I ^/ J^^j vshich is $4? ; 
awci f g, <?r tA« required principal must be 20 ^i«kJ« $4^, or $97^ 
=$97.14. . . , 

2. What principal in 3} years at &% will give 
$32 interest? 

FoBM. — Since for 3| years at 6^ the interest equals 3 J times 
tJt» ^ AV ^/ *^^ principal, $32 mt/s^ 5« |3^\j <?/' <Ad required 
principal; hence gV <?/'100 times $32, <>r $162.38 i« iA« required 
principal. 

3. What principal in 7 years at 5% will give $21 
interest? 

4. What principal in 8 years at 6% will give $12 
interest ? 

5. What principal in 7 years at 4^ will give $70 
interest ? 

6. What principal in 1 yr. 8 mo. at 9% will give 
$36 interest ? 

FoBM. — Since for 1| y«ar^ the interest equals If «ime« y|^ 
^'^ 3W=^T of the principal^ $36 mz«i J^^^ of the requirei prin- 
cipal, which is $240. 

7. 1 wish to invest money in 6^ U. S. bonds so 
that my annual interest will amo\int to $800. What 
must be the amount ? What must be the amount 
that my quarterly intereatmay be $50? 

8. In what time, at 6fc, ViW^*^^^ ^i\^%V^\ 
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FoBM.— T/"*/! 1 year at 6,^ $300 will gain $18, to gain $45 
it ijoill take as many years a« 18 is contained times in $45, that 
iSf 2 J times'^ ther^ore it will tahe 2 years 6 months. 

9. In what time will $120 gain $40 at 10;^ ? 

10. In what time will $80 gain $6 at 3% ? 

11. In what time will any principal double itself 

at 4^ ? 

FoEM. — Since to double itself at 1^ <iny sum of money will 
require 100 years ; hencff to double itself at 4^ it will require 
i of 100 years, which is 25 years. 

12. In what time will a given principal double 
itself at 8% ? At 6^ ? At 9% ? 

' 13. lA what time will $300 double itself at 10^ ? 
At 6^? At6i^? 

14. In what time will $33.68 double itself at 
20^? At 5^? Atl2ifo'i 

15. A man received $24 for the use of $480 for- 
2 years ;* what was th6 rate per cent. ? 

FoBv. — Since $34,. tha interest for 2" years, is ^%, or -fff of 
the principal^ for 1 year the interest will he \of 5*^, or j^y, or 
2i^ of the principal. 

16. At what per cent, in 3J years will the in- 
terest of $200 amount to $49 ? • 

17. At what per cent, in 4^ years will the in- 
terest of $60 amount to $25 ? 

18. At what per cent, will $12 gain $5 in 8 
years ? 

19. At what per cent. wiW 2t ^v^^Ti Y'^^'^^'^ 
double itself in 8 years ? 
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170 INTELLECTUAL ARITHMETIC. 

Form. — Since the rate of interest on a given principal mvst 
he 100,^ to double in 1 year^ to double in 8 years, } of 100%, or 
124,'^ will be required, 

20. At what per cent, will a given principal 
double itself in 5 years? 

21. At what per cent, will $350 double itself in 
6 years ? In 2 yr. ? In 11 yr. ? 



LESSON I^KXL 



62, Discount is a deduction made from a debt 
not bearing interest when paid before maturity. It 
equals the difference between the present worth and 
the amount of the debt when due. 

63. The Present worth of a note not bearing 
interest, is such a sum that, if put at interest, it will 
have produced the amount of the note by the time it 
falls due. 

1. What is the present worth of $89 due in 2 yr. 
. 8 mo. at 7% i What is the discount ? 

Form. — 1. 2 years 8 mo. equals 2J yr. Tlie interest for 2J 
years at 7^ equals ^%% or -i^ of ihe prihcipil ; nnd since 
the interest is ^J, and the principal is ^|, both will be the 
sun, which is ^J ; hence $89 is ^J of the principal,* or 
present worth, which is $75. 

2 Since the discount equals the difference between the 
present worth and the amount, therefore it equals the differ- 
ence between $89 and $75, wliich is $14. 

* The ierma principal and present icorlh m© ft\u\\«XQu^ w\\ «^ 'jSNaw «j- 
plied to the fame quaniity. 
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2. What is the present worth of a note of $135 
due in 5 years without interest, if money is worth 1% ? 

3. The amount of a certain note which has been 
on interest 4 years and 2 months at 8^ is $124.40 ; 
what is the principal ? 

4. What is the discount at &% on a note of $560 ; 
payable in 2 years and 6 mo. without interest ? 

5. What is the difference between the interest 
and discount of $130 due 10 months hence at 10;^ ? 

64» Bank discount is the simple interest of the 
principal for the specified time and three days more. 

65. The Proceeds of a note are the difference 
between the discount and the face. • 

(a). 7%e /ace of a note is the amount for which it 
is drawn. 

6. What is the bank discount of $80 for 30 days 
at 7^? What are the proceeds ? 

FosM. — 1. Since tlie hanJc discount equals the interest^ it 
equals 7 times 33 times (30 + 3) jV ^f ^ <^^-t '*^^'^^ «« -|^=51 
cts, 

2. Since the proceeds are the difference between the face 
and the hank dieconnt, the proceeds will equal the difference 
between $80 and 51 cts., which is $79.49. 

7. What is the bank discount of $200 for 60 
days at 6^ i What are the proceeds ? 

8. What is the bank discount of $350 for 90 
days at 6^? What are the proceeds ? 

9. I had a note of $500, which I discounted at a 
bank for 60 days at 6% ; what were the proceeds ? 

10. I sold a horse tor a iio\.^ iot %^i^ ^\»^^ ^^i:^ 
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at 7% ; what is the present worth of the note dis- 
counted at a bank ? 

11. I was offered for mj farm $2500 cash or a 
note for $2600 at 30 days : I took the latter, and had 
the note discounted at a bank at 6%; did I make or 
lose, and how much ? 



MISCELLANEOUS PROBLEMS. 

12. A man owning ^ of a mill worth $3600 sold 
|- of his share ; what part of the mill does he still 
own? What ^v^as the value of the part which he 
sold? 

13. A man having 2 J barrels of flour gave ^ of 
it to a poor neighbor ; what part of the whole has 
he left ? , How many barrels did he give away ? 

14. A jeweler sold a watch for $18, which was 
f of what it C03t him ; what part of the cost did he 
lose ? What did it cost him ? What per cent, did 
he lose ? 

15. 1 sold a horse for $80 which was f of twice 
its co3t ; what did it cost ? What was lost by the 
sale ? 

16. A drover after selling f of his sheep, has 20 
left ; how many had he at first ? 

Form. — 1 . Since a drover had J and sold J he must have 
had lefc J less ^, which is J of his sheep, 

2. Since 20 equals ^ of the numher of sheep, J must equal 
/ ii/'20, and ^ equals 5 Xxm&s \ o/^Q sTieep^ uTxviK \AXif^ ^Kftep, 
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17. A pole was standing -f- of its length in the 
air, f of the remainder in the water, and 3 ft. in the 
mud ; what was the length of the pole ? How many 
feet in the air? 

18. A woman bought an equal number of 
oranges and lemons for 80 cts. ; for the oranges she 
paid 3 cts. each, atid for the lemons 2 cts. each ; 
how many of each did she buy ? 

19. What is 80% of 25 gallons of vinegar ? 

20. 7^ gallons of wine is what per cent, of a cask 
containing 25 gallons ? 

21. I paid $4 a yard for a piece of cloth con- 
taining 40 yd. ; f of it being damaged, 1 sold the 
part damaged at a loss of 20^ ; how much did I 
receive for it ? 

22. I lost 3 bushels out of every 9 bushels of my 
potatoes ; what per cent, was that i 

23. A man saves f of his income, what per cent, 
does he spend ? 

24. A merchant invests 60^ of his money in 
cloths ; what per cent, of it has he remaining 1 What 
part of it ? 

25. A debtor of mine failed, and was able to 
pay $3 on every $12 ; what per cent, did I lose on 
a debt of $500? 

26. What will be the expense of collecting a 
note of $8600 at 10;^ commission ? 

27. I sent 4000 lb. of butter to an agent in New- 
York ; he sold it .at 50 cts. per pound ; what did hk 
commission amount to at 5% % 

Digitized by CjOOQ IC 



174 INTELLECTUAL AEITHMETIC. 

28. I gave a broker ifo for. selling $600 of TJ. S. 
bonds at par; how much did it cost? 

29. I sent $510 to an agent to buy goods, after 
taking his commission of 2;^, how much can he 
spend for me ! 

30. What amount must be collected on a rate 
bill, that the collector may retain his fee of 5^, and 
pay over $228 ? 

31. 1 own f of a boat load of com valued at 
$1600 ; it is insured for f of its value at 2^ ; what 
premium must 1 pay ? 

32. At i% what amount of insurance on a cargo 
of wheat can be obtained for $72 ? 

33. I bought a wagon for $150, and sold it for 
8/i more than it cost ; what did I get for it ? 

84. I bought a quantity of sugar for $84 and sold 
it at an advance of 12^^ ; what did I receive for it t 

35. Bought 5 barrels of flour for $60 ; for what 
mast I sell it per barrel to gain &% on the cost ? 

36. I bought calico for 12 cts., and sold it for 
18 cts., what per ct. did I gain ? 

37. What per cent can be made by buying sugar 
for 8 cts. and selling it for 8^ cts. ? 

38. A merchant sold damaged cloth so as to lose 
I- of the cost; what was the loss per cent ? 

39. A man bought a horse at 20^ discount from 
cost, and sold it at 20;^ advance on cost ; what per 
cent, was gained on the price paid ? 

40. A man sold a watch for $75, which was 
J^/^ above cost ; what waa gi'^ew fct SX.'^ 
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41. A speculator sold 50 firkios of Vutter for 
$2700, which was 10^ less than cost ; how much 
would he have received for it had he sold . it at an 
advance of 3^? 

42. I bought butter for 50 cts., and sold it for 
62J cts. ; what per cent, did I make ? 

43. What is the annual interest of $30 at 6^ ? 

44. What is the monthly interest of $80 at &% ? 
*45. What is the daily interest of $30 at &% % 

46. What part of the principal is the annual 
interest, at 7^ ? 

47. What part of the principal is the monthly 
interest at 7^ ? 

48. What part of the principal is the daily in- 
terest at 7% ? 

49. What part of the principal is the interest 
for 3 yr. at 1% ? For 5 yr. ? For ^ yr. ? For 3| 

yr.? 

50. What part of the principal is the interest for 
3 months at 1% ? For 4 mo. ? For 5J mo. ? For 
7imo.? 

51. What part of the principal is the interest for 
36 days at %% ? For 72 days ? For 39 days ? For 
20 days? 

52. What is the interest of $380.20 for 9 mo, and 
12 da. at 8^? What is the amount ? 

53. What principal in 3 yr. will amount to $90 
at 5^? 

54. In what time will $120 gam ^5Q ,4A \sw\5st^^^ 
at 6fci In what tinae wiU it do\iVAa \\s»'^^ ^\.^1o\ 
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£5. At what per cent, will $800 double itself in 
5 years ? At what per cent. Vill it gain $90 ? 

56. What is the simple discount of a note with* 
out interest for $560 payable in 2 yr. at 6% ? 

57. What is the bank discount of $570, discount- 
ing for 90 days at 6% ? 

58. A milkman sold milk for 10 cts. per quart, 
and thereby made 25%. . When milk cost 2 cts. 
more a quart, how much water must he put in it to 
make the same per cent, by selling at the same 
price? 

59. A milkman sold milk for 10 cts. a quart, 
and thereby made 25 per cent. When milk cost 4 
cts. more a quart, how much water must he put in 
it so that he can sell it for l3 cts., and make 80^ i 

60. Two men hired a pasture for $24; one pas- 
tured 6 horses, and the other 8 ; what per cent, of 
the cost should each pay ? 



TEST QITESTIOWS FOB EXAMINATION. 

33. Hoir are fractions expressed ? 

34. What does the denominator flbowf To what does it give the namef 
In how many ways can it be writteu ? 

35. What does the nnmerator show ? How may it he written f In how 
m:iny ways can | be written ? Illnstrate on the bl:iokboard. In the fraction 
I which is the numerator I Why f 'Which the denominator f Why ? 

86. What are called the terms of the fraction ? Which term in the 

nnmerator? Which the denominator I What is meant by * ? By^l What 

is meant by ft By ft When no number or uuits are expressed or implied 

what is understood 7 

87s Whnt f0 reduction? What ctvn V^o dono. to Vt>> t^rms of a fraction 

without altering i% value f Why 1 C^Mmgss U\o ^otm ot \ NqVCcvwvV K^Xv^ai^lng 
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Ita value. What is ench an operation called t Show hy a diagram on the 
bhtckboard that multiplying both terms of a fraction by the same number 
does not change its value. Writ« ton fractions that are equal in value tu it. 
What kind of fraction may # be called ? Alts.— ^i primary fraction. 

38. Change the form of 6 tenths without altering its value. What efibct 
~ has dividing the terms of a fraction by the same number t Why ? Illustrate 
the principle on the blackboard. 

30. When is a fraction said to be proper! Write five proper fractions 
on the blackboard. 

40. When are fractions said to be improper? Write three improper 
fractions on the blackboard ? Write three proper fhictious T 

41* What is a mixed number? How is it written? Write a mixed 
number on the blackboard. Write a proper fraction. Write an improper 
fraction. Keduce a mixed number to an improper fraction, and give the 
formula. Change an improper fraction to a mixed number and give the 
formula. 

42* Wh^ are fractions said to be expressed in their lowest terms ? Illus* 
trato the formula by a diagram. Give the rule. 

43* When are fractions of the same denomination ? What is meant by 
fractions having a common denominator? Illustrate the formula by a dia- 
gram. Give the rule. What is i of 4 apples ? What is meant by i of 6 
apples ? What is meant by \ of three peaches ? What is i of 8 feet ? Illus- 
trate by a digram. What is the difference between | of 2 apples and | of 1 
apple? Are they equivalent? Are they identical ? Illustrate by a diagntm. 
What is equal to i of a number ? What is meant by | of a number ? What 
is equal to I of 11 ? 

44. What is addition ? What is subtraction ? Can unlike fractions' be 
added ? Can unlike fractions bo subtracted ? When are fractions said to be 
alike? Add i and i. Give foimula. Subtract \ ft-om |. Give formuln. 
Give the brief method for finding the difference between two fractions having 
1 for a numerator. Give the rule for adding two firactions h:ivlng like 
numerators. Give the rule for finding the difference between two fractions 
having like numerators. Give the rule for adding or subtracting two fraot'ona 
having numerators and denominators unlike. Give method for subtracting :i 
fraction from an integral number. Whdt is to be done when the fractional 
minuend is less than the fractional subtrahend ? 

45« What is 3 times J of an apple ? What is multiplication ? Whnt 'n 2 
times I ? Illustrate the fonnula by a diagram ? What is ^ of 5 tenths of an 
apple ? What is division ? What is meant by i of 6 Fcvenths ? What part 
of one is \ of 6 sevenths ? What is meant by |^ of a thing ? What is meant 
by I off? What part of one is f off? What is the rule for multiplying 
one fraction by another ? What Is the difference between \ oi & number (tr 
a number divided by 2 ? Between ^ of a numboT ox ». \vvixqX>« TKs\\V<;^'i^^^ 
2.- What Jfl the difference between ^ of 2 vVmoft a. ivataXiet w *L NMs^'t^X^'^^. 
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number f What is the difference between | of 2 tlqieB n number or f of a 
number 9 What is the meaning of the word '* of" la the expression, i^ of 79 
What is the dill'erenoe l>etween dividing a number by 2 and by i ? Between 
multiplying a number by 2 and by ^9 In huw many ways can a fraction be 
multiplied 9 In how many ways can it be divided 9 In how many ways can 
a number be multiplied by a fraction 9 In how many ways can it be divided 
by a fraction 9 [For test- problems see Exercises under each subject J 

46. Beoite the equivalents of 1 pound sterling money in lower denomioa- 
tioQS. on shilling. Of 1 penny. To how many farthings are 240 pence 
equal 9 To how many pence are 48 farthings equal i 

47* Recite the equivalents of 1 pound Troy weight in lower denomlna* 
tors. ' Of 1 ounce. Of 1 pennyweight. Rucite the equivalents of 1 lb. Apothe> 
carles' weight. Ofl 5. Of I3. Of 1 3. What is the difference between 
1 lb- Troy and 1 lb. Apoth. 9 Between 1 oz. Troy and 1 5 Apothecaries' 9 
Which contains a greater number of grains 9 Give the equivalents of poandj 
ounce and dram Avoirdupois. 

Ahs.— lib = 16 oz. = 250 dr. = 7000 gr. Troy. 

1 oz. = 16 « = 4374 " " 
Id. = 27i " " (nearly). 

1 lb. Avoir. = 1 lb. 2* 5 Apoth. (nearly). 

1 5 Apoth. = 1 oz. IJdr. Avoir. " 

Which is the greater, a pound Avoirdapois or a pound Troy ? An ounes 
Avoirdupois or an ounce Apothecaries 9 A dram Avoirdupois or a dram 
Apothecaries' 9 How can pounds Avoirdupois be changed to pounds Troyf 
How can drams Apothecaries' weight, be changed to drams Avoirdupois 9 

48. Beoite the equivalents of the ton in lower denominations. Of the 
hundredweight. Of the pound. Of the ounre. What is the use of Troy 
weight 9 Of Apotfaeoarie's weight9 Of Avoirdupois weight 9 

49* Recite the equivalents of 1 mile in lower denominations. Of one rod. 
Of 1 yard. Of 1 foot. What is the use of long measure 9 

50« Recite the equivalents ofl yard cloth measure in lower denomina- 
tion. Of 1 quarter. Of 1 eighth. What is the use of cloth measure 9 

51. Recite the equivalents ofl acre in lower denominations. Ofl quw. 
.ncre or rood. Ot 1 sq. rod. Of 1 flq. yard. Of 1 sq. feet. What is the use 
of land measure ? 

52* Give the equivalents in lower donominationR of 1 cord. Of 1 en. 
yard. Ofl perch of stone. Of 1 cu. foot. Give the rule for finding the num- 
ber of cords in a i)ile of wood. What is the use of cubic measure 9 

53* Give the equivalents of 1 gallon in lower denominations. Of one 
quart. Of 1 pint. What is the use of liquid measure 9 

34^ CHve the equivalents ofl bushel in lower denominations. Ofl peelt. 
Ofl qaart. What is the nac ot dry mea^xxTft'l Q\n^ l^ft equivalents of 1 
gallon liquid measure, and 1 gaWou or 4 ^^v^l^tVa ^t-j TSk^^^aT^. 
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Ak8.— 1 gal. Uq. meaa. = .4qU. = Spte. = 82 g;!. = 231 ou In. 
1* gal. dry meaa. = 4 qts. = 8 pta. = 82 gi .♦ = 2881 cu. in, 
1 qt. dry raeas. = 1 qt. 1^ gills llq. meaa. (nearly). 
6gills*dry meae. = 7, gills '* " «« 

65. How many daysiulj-ear? How many weeks in a year? How 
many days in a month f 

56. What is meant by per cent t What mark is used to represent the 
words per cent.? 

5 7. What is Interest t What Is that called which is paid for the use of 
money 1 

58. What is the snm called for which interest is paid t 

59. What is rate? What is meant by annual!}'. 

60. What is the sum of tlie principal and interest cnllod f ITow is the 
Interest for one year generally expressed? What is meant by 1 percent.! 
2^ ? 5% t 6;, f 8> ? How is interest usually calculated ff 

61 • What part of the principal is the annual interest at l?r? What part is 
the monthly interest at 1% f What part is the daily interest at Ij? t What part 
of the principal is the annual interest at d,if What partis the monthly interest 
at G^ f What part is the dally interest at 6% ? What part of the principal is the 
annual interest &t1% ? At 9.t? At 8,t ? What part of the principal is the monthly 
interest at 4/1? At 8;J? At 9.^? What part of the principal is the daily 
interest at 6% ? At 8,1 ? At 4*1 ? At 3f 1 ? What part of the principal is the 
interest at 5;^ for 1 year? For 2i years? For 3 years? What part of the 
principal is the interest at 3.1 for 1 month ? For 3 months ? For bji months ? 
For 7 months ? What part of the principal is the daily interest at 1% for 3 
days ? For 13 days ? For 11 days ? For 12^ days ? Give the rule for finding 
from the table the exact number of days between two dates. 

62. What is discount ? What is meant by the maturity of a note ? How 
many days are allowed after the time of a note has expired! Aiis— Three 
days. What are these days called ? Ahs.— i>oy« of grace 

63* What is the present worth of a note not bearing interest ? What is 
the present worth of a note bearing interest. Aws.— The face of the not/. 

64. What is bank discount f Is there any difference between true dis- 
count and bank discount? 

65. What arc the proceeds of a note when discounted at a bank ? Wli:it 
is the face of a note ? 



* The denominations of gallons and gille are very seldom used In dry 
measure, and are only used here for conveiueuco iu ^loto^^AwM, KJw^ v«^ 
measures. 
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LESSON LXXII. 

MISCELLANEOUS COMPLEX PROBLEMS FOR 
ANALYSIS. 

N. B.— The teacher will find it very much to the advantage of his pupils, to 
express on, and to analyze from the blackboard, many of the following problems 
bffore giving the solution in the usual manner. 

1. . What is the sum of 8, 6, 4, 3 ? 

2. What is the sum of |, f, i, 4 ? 

3. 43 is 60 les3 than what number? 

Form.— i/" 43 w 60 leas Vian Hie number j then AZplus 60 equals (he 
number^ which is 103. 

4. 75 is 20 less than 2 limes what number? 

Form. — If 75 is 20 less than 2 iimes the number^ (hen 75+20= 
2 times the numbsr, and the number is | of 95, which is 47 i. 

5. 60 is 10 less than ^ of what number ? 

Anal. Smew.* — 1. Mnd one-half the number, 
2. Mnd the number. 

6. 70 is 30 less than- 1 of what number? 

7. 25 is 20 less than f of what number ? 

Anal. Steps. — I. Find f of the number. 
2. Mnd \ of the number. 
Z. Find i of the number. 

8. Henry had 25 marbles, which were 20 less than J of the 
mi mber that Robert had ; how many had Robert? 

9. What number is 33 larger than 50 ? 

10. What number U 25 larger than 3 times 50 ? 
J J. What number is 30 times larger than J of 50? 

♦ Bcquirc the pupW to give \\i,<i t\^\fcicna^. 
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12. What number U 25 larger than $ of 60 ? 

Anal. Steps.— 1. Find ^ of 50. 

2. Find the number, 

13. 25 is i the difiference between 50 and what larger 
number ? 

14. 30 is f the difference between I of 30 and what larger 
number ? 

15. A boy lost 30 cts., which was | of the difference be- 
tween § of 60 and tlie number of cents he bad left; how much 
money had he left? 

16. From what number must 30 be tnken to get 40? 

17. From ^ of what number must } of 30 be taken to get 
80? 

18. From | of what number must | of 80 be taken to got 
20? 

Anal. Steps.—!. Find i of 80. 

2. Itnd t of (he number, 

3. Find the number, 

19. From f of a flock of sheep f of 40 were sold, then there 
were 25 left ; how many sheep in the flock ? 

20. } of 30 taken from § of 50 leaves what number? 

21. I the difference between f of 36 and f of 18 equals what 
number ? 

22. § of 15 is 6 more than f of what number? 

Akal. Steps.— 1. Find J o/ 16. 

2. Find I of the number, 
d„ Find the number. 

23. A man was asked the number of dollars he had in the 
savings bank; he answered, " | the number of cents in $1 is 
is 20 less than | of the number of dollars in the bank ? How 
many dollars had he in the bank ? 

24. What number is 25 smaller than 28? 

25. What number is $f smaller than ^^^ 

26. What number is f as large «a ^^ 
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27. To what number must 18 be added to mfake | of 24? 

28. To what number m'ist f be added to make -f^ ? 

29. 30 is the difference between 40 and what less number? 

80. ^ is the difforence between } and what less number ? 

81. To what number must f of 5 be added to get 8J 
times 6 ? 

82. What is the product of 25 and 6 ? , 

83. Wbat is the product of f and J? 

34. What is 9 times 3G ? What are f of 86 ? 
85. What is 8| times J ? 3 J times 2| ? 
36. What are I of 4*? Of 4? Of 5? OfSJ? 
87. In wbat number is 5 contained 6 times? 

38. In what number is J of 6 contained 3 times ? 5 times ? 

39. In } of what number is i of 6 contjiined J of 5 times ? 

40. From what number can 7 be taken 8 times without 
leaving? a remainder ? 

• 41. From \ of wbat number can 5 be taken 3 times with- 
out leaving a remainder ? 

42. From J of what number can 7 be taken 8 J times with- 
out leaving a remainder? 

43. 5 is the sixth of what number? 

44. J is the sixth of what number? 

45. 3 is 4 of what number? 

46. J is { of what number ? 

47. If is 7 of 8 times what number? 

48. f is 4 of J of what number ? 

49. 4 is ? off of what number? 

60. i of 7 is y\ of } of what number? 

61. f of I is J of I of what number? 

62. What number is J of 2i times 25. 

63. What number divided bj 7 gives 12? 

64. What number divided by ^ gives 12? 

65. Wlifit number divided by } gives § of 12 ? 
d6. What number contaXna 1\ Vw\t \Am^%\ 

5T. What number contama \^ 5 W.m^'^X 
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68. What numbed coDtatns | once? ^ of a time f 

69. What nnmlier contains {, f of a time ? 

60. f of a number is 6 ; what is the nnmber ? 

61. } of a nnmber is ^ ; what is the namber ? 

62. From what nnmber most ^ of itself be taken to leave 8 f 

Form. — Ifi; ofUie number be taken from iUdf \ mil remain ; and 
if 8 i» J, i^M eqval ^ o/" 8 or 2, and J of the number will equal 10. 

63. From what nnmber mnst } of itself be taken to leave 
12? 

64. From what nnmber mnst if of itself be taken to leave \ ? 

65. From what namber must | of itself be taken to leave 
iof8? 

66. 86 is how many time% 4 ? 

67. 86 is how many times J ? 

68. 86 is how many times | ? 

69. How many tnnes is ^ contained in 86 ? 

70. How many times are i contained in 86 ? 

71. How many times are | contained in ^ of 36? 

72. How many times are f contained in } of 18? 

73. What is J of 90? |of90? 
'74. How many times 12 make 84? 

75. How many timec i make 5 ? 

76. How many times | make f ? 

77. How many times ^ make | of 3 ? 

78. How many times can 8 be taken from 48 ? 

79. How many times can § be taken from 20 ? 

80. How innny times can ? be subtracted from 4 ? 

81. How many times can i be subtracted from ^ ? 

82. The product of two numbers is 25 ; one of the numbers 
is 3 ; what is the other? 

83. The product of 3 numbers is 37 ; one of the numbers is 
f ; what is the other? 

84. The product of 3 numbers is $ ; one of the Tvv«s&i'y^%^ 
{; what is the other? 
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85. The product of 2 numbers is f« one of the numbers i\ 
what is the other ? 

86. Divide 8 into 7 equal parts ; what is one of the part^ ? 

87. Divide | into 11 equal parts ; what is one of the parts? 

88. Divide f into f of II equa) parts; what is one of the 
parts ? 

89. What number must be added 4 times to get ^8 ? 

Form. — If 28 is 4 times the number^ the number must b( i of 28, 
which is 7. 

90. What number must be added 2 J times to get 30 ! 

91. What number must be added 5^ times to get |? 

92. What number must be multiplied by J to get 80 ? 
98. What number must be multiplied by 4 ^^ S^^ I ^ 

94. To what number must bcf added i of itself to make 24? 

• Form.— ^-Hf =^ ; If 2^ is ^ of the number, \ is i^ of 24, which 
is 2 ; and f t« 7 tim£S 2, which are 14. 

95. To what number must we add f of itself to make | ? 

96. To what number must we add^ and ^ of itself to make 
22? 

97. To make what number must we add f and f of itself to 
make -^1 

98. i of a number taken from itself leaves } ; what is the 
number? 

99. f of a number added to itself makes J : what is the 
number? 

100. What will 5 bushels of potatoes cost at 26 cts. per 
bushel? 

101. What will 3 barrels of flour cost at $12| a barrel? 

102. What will |^ of a bush«l of wheat cost at $2| per 
bushel f 

103. What will | of a hundred- weight of coal cost at 75 cts. 
per cwt. ? 

104. What will I of a hog weigh, if the whole hog weighs 
^ifOO lbs. 
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105. What will } of a pie cost, if the whole pie costs 1 sliil- 
ling? 

106. What must I give for f of a ponnd of sngar if 1 pound 
costs i of a dollar? 

107. If 40 bushels of wheat cost $80, what will 1 bushel 
cost ? 

108. If 20 bushels of apples cost $30^, what will 1 bushel 
cost*? 

109. If 6 lemons cost 18 | cts., what will 1 cost? 

110. K5 apples are worth i of a dollar, what is the value 
of one? 

111. If -J of an orange is worth j of a cent, what will 1 
orange be worth i 

112. If i of a cheese is worth 8} dollars, what is the value 
of the whole cheese ? 

118. If ^ of a pound of butter is worth $ti what is the 
value of 1 pound ? 

114. How many pounds of cheese at 7 cts., can be bought 
for 84 cts. ? 

115. How many quarts of vinegar at | of a shilling can be 
bought for 12 shillings? 

116. How many quarts of mola«ses at f of a shilling a 
quart, can be bought for 5^ shillings ? 

117. How many barrels of sugar at $22} per barrel can be 
bought for $60? 

118. How many apples at f of a cent opiece can be bought 
for I of a cent ? 

119. How many lemons at the rate of 7 for 8 cts., can be 
bought for 11 cts. ? 

120. How many bushels of com at $| a bushel can be 
bought for f of a dollar? 

121. I bought apples at the rate of 5 for 7 cts. ; what did 
each cost? 

122. I bought oranges at the rate of 11 for 13 <itsu\ \.^«JAu 
them at tlie rate of 18 for 11 cts.-, ^Alm^^ Qt\^^^«ss5k\iss^ 
jnach on each ? n \ 
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128. If 9 men can do a piece of work in 3 days, how long 
will it take 1 man to do it ? 

124. If 6 men can do a piece of work in | of a week, how 
long will it take 1 man to do it? 

125. If 4 men can do ^ of a piece of work in ^ of a*week, 
how long will it take 1 man to do the whole of it? 

126. If 4 men can do i of a piece of work in | of a week^. 
how long will it take 1 man to do it ? 

137. If 6 men can do a piece of work in 9 days, how many- 
men would it take to do it in 1 day ? 

128. If 6 men can cat 12 cords of wood in 12 days, how. 
many men would he required to cnt it in 1 day ? 

129. How long will it take 1 man to do | of what 9 men 
can do in § of a day ? • 

130. How many men would it take to huild in f of a day a 
harn that 7 men can huild in ^g o^ ^ month ? 

131. How long will a piece of work take one man, if 5 men 
can do it in § of a week ? 

132. If a barrel of flour lasts a family of 6 persons 8 weeks, 
how long will it last 1 person ? 

133. If I of a barrel of flour lasts a family of 3 persons { of 
a month, how long will it last 1 person ? , 

134. If 6 men can do a piece of work in 1 day, how many 
men will it take to do it in 3 days ? 

135. 6 men can do ? of a piece of work in $ of a day ; how . 
manj^ men are required to do the whole of it in | of a day ? 

Anal. Stifs. — 1. Find the number of men necessary to do } of the 

work, 
2. JFUnd the number of men necessary to do it in }; 

of a day, 
8. Find the number of men necessary to do it in f 

of a day, 

186, H can do a piece of work in 6 days ; B can do the 
e work ia 5 days ; what ^art oi \\ift 'wq^V ^i«xi ^"m3q. ^<i vcsl 1 
f 
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137. D can do a piece of work in 8 days ; £ can do it in & 
days; what part of it can both do in 1 day. 

138. A man can do a piece of work in 5 days; a boy can do 
f as much as a man ; what part of it can both do in a day, if 
they work together. 

139. If 20 loaves last a family of 5 persons 6 days, how long 
ivill 5 loaves last a family of 3 persons? 

Form. — 1. 1/6 pei'tona require 6 tiai/s to consume the breads 1 per- 
son will require 6 tims 6 cfay*, which are 30 dai/e. 

2. If 20 loaves require 30 days to consume it^ 1 Icf will require A" 
of 80 days, which is \ of a day. 

3. Tjf 1 loaf requires \ of a day, 5 loaves will require 6 times |, or 
Jjf of a day. 

4. If 1 person requires ^fofa day to consume (hehreadj 3 persons 
VfiU require iof^ofa day, which U f or 2| days. 

6. Therefore, if 20 loaves last a family of C persons 6 dai/s, 6 
ioaves will last a fondly of 8 persons 2^ days, 

140. If 7 loaves of bread supply a family of 4 persons 4 
days, how long will 8 loaves last a family of 10 persons? , 

141. If 16 horses eat a certain quantity of Lay in f of a 
week, how long will it take 11 horses to eat f of the same 
quantity? 

142. If I of a barrel of flonr lasts a family of 9 persons f of 
a week, how much will be required to last afamily of 11 per- 
sons i of a week ? 

143. Two men travel in the same direction from the same 
place : one travels at the rate of 7 miles an hour ; the other at 
the rate of 9 miles an hour: how far will they be apart at the 
end of 8 hours? 

144. Two men start from places 8 miles apart, and travel 
in the same direction : one travels at the rate of 8 miles in 9 
hours ; the otlier follows at the rate of 9 miles in 8 hours : how 
far will they be apart in 7^ hours ? 

145. Two men start from places 4 mA^^ ti.^«xV «xA. Vt«?*^ 
in opposite directions: one goes at t\ife xftX^ ^t ^ \sSlss^N».^^ 

uigiiizea Dy vjv^vy-i^iv^ 
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honrs ; and the other, at the rate of 7 miles in 15 Iionrs : how 
far will they he apart in S'hours ? 

146. A vessel sails for a port dae east 8000 miles distant ; 
after it has sailed 7 days at the rate of 70 miles in 6 hours, how 
far has it yet to sail hefore reaching its destination. 

147. Norfolk, Ya., is 2400 miles due west of Lishon, in 
Portugal. A vessel from Lisbon sails for Norfolk at the rate 
of 60 miles per day. At the same time a vessel starts from 
Norfolk for Lishon, and sails at the rate of 70 miles per day. 
When will they meet? How many miles apart will they be on 
the 25th day out? 

148. 15 is what part of 30 ? Ans.— J| = J. 

149. 15 is how many times 30? Ans. — 15 is | of once ^0. 
160. 80 is wkat part of 15 ? Ans.— ^{=2. 

151. 80 is how many times 15 ? Ans. — 30 U 2 times 15. 

152. 2 ounces is what part of 2 pound;)? 

153. A mill is what part of a cent ? What part of a dollar? 

154. J of 10 is how many times 1 ? 

155. ^ of 21 is how many times 1 ? , 

156. I of 7 is how many times 5 ? 

Fouf.*H^. tim^ ^ o/*jU^=zZ^ and S ts as many times 6 as 6 U 
contained in 3, whi4ik u f . 

157. f 6f 6 is what part of 11 ? 

FoBM.— } o/ 5 M ^, and ^^-ia^of \^ o/U, or \% of 11 ; hence^ 
I of IS art ^ of l\. 

158. J of 7 is what part of 12 ? 

159. f of 9 ai;e how many parts of 1 ?. 

160. ^ of 1 is what part of 8 ? 
161.' I of 1 is what part of 9 ? 

162. f of 5 is what part of 4 ? 

163. 5 of 6 is what part of J of 8 ? 
154. f is what part of T*y? 

165. What is 8^ of 18^ 
k FoBM, — 3Xof IS equals S times xotj o/"^^ wlvxUU ^^^ot XA. 
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166. What part of 1 is 12Jj^ of 18 ? 

Form.— 12Wm A%o»*io/18; ioflSis = }o/l. , 

167. What is 8jt of 9? Of 16? Of24l Of 18! 

168. How many hundredths in a number? Ave. — 100 
Jvundredths. 

' 169. What is 100^ of a number ? AjKB^—The tohole of the 
iiumher. 

170. 8^ is what part of any number? ^ 

Form-. — 8^ is ji^j of the numbeTy and jj;? = /y ; hence S%ofa 
number is fy of it, 

*171. 6% is what part a number? 3^? 11^? 12^^? 23^^ ? 

172. I of a number is what per cent, of it ? 

Form.— /Since i of a number is 100^ of U^f of U iai of 100;^, 
rhtck is 60^. 

173. f of a number is what per cent of it? ^? f? |? 

174. 6 is what per cent, of 7 ? 

Form. — 6 is^ofl; f «» 85f jj ; hencCy 6 is 86 J^ of 7. 

175. 3 is what per cent, of 9 ? Of 5 ? Of 2 ? Of | ? 

176. 5 is 3^ of what number? 

Form.-— ^ 5 is 3^, 1% is ^ of 6 or ^, and lOOjt is 100 times J, 
tehich M ^^ = 166 J ; hence 6 is Z% of ICC J 

177. 4 is %^ of what number ? 6^ ? 7^? 

178. f is 5^ of what number ? 

179. 5 is 2^ of what number? 

180. § is what per oent. of | ? 

181. I IS what per cent, of J? 

182. \ is 400^ of what number ? 

183. The cost is 8 cts. ; what \a t\i^ tS^^m \i \V\«.Xi^ ^\ K\x^ 
cost? If 8^? If 9^^ Ifl2ifo'i li^a\'3l.\ A^^^io'K 
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184. A gam of 8 cts. !s S^ of the cost ; what is tne cost ? 

185. A gain of 7 cts. is 5^ of the cost ; what is the cost ? 

186. The cost is 8 cts. ; the selling price is 12 cts. ; the 
gain is what per cent, of the cost ? What per cent, of the 
selling price? The selling price is what per cent, of the cost ? 

187. The cost is 12 cts., the gain is 4 cts. ; the cost is what 
per cent, of the selling price ? The gain is what per cent, of 
the selling price ? The gain is what per cent, of the cost ? 

188. The selling price is 20 cts. ; the cost is 20^ of the 
selling price ; what was gained ? "What per cent, of the cost 
was gained ? 

189. The gain is 6.0^ ; the selling price is 24 cts., what is 
the cost ? . • 

Form. — I/the gain is 60%^ the gelling price must be 160j? of the 
eosty and tJie cost mutt be +§8, or ^y of i he sellhtg price, f o/* 24 cts, 
equals 16 cte., the cost, 

190. The gain is 80^ ; the selling price is 5 cts. : what is 
the gain ? The gain is what per cent, of the selling price ? 

191. The selling price is 50 cts., which is 75^ of the cost; 
what per cent, of the selling price is the gain or loss? 

192. The yearly interest at 6^ is what part of the prin- 
cipal? 

193. The interest for 2 years at 8^ is what part of the prin- 
cipal? 

194. The interest for 1 month at 6^ is what part of the 
principal ? 

195. The interest for 3 months at 7^ is what part of the 
principal ? 

196. The interest for 7 months at 8^ is what part of the 
principal ? 

197. The interest for 1 day at 6^ is what part of the prin- 
olpal? 

198. The interest for 8 daya a^ ^"Jt \% ^\iaX. ^^\\ ^1 VJa^ ^^In- 
ctpali 
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199. The interest for 8 days at *l^ is what part of the prin- 
cipal ? 

200. If $86 is i of the principal, what is the principal ? 

201. The amount of a note for 1 year is $20;* the rate of 
interest is S^ ; what is the principal ? 

202. What is the hank discount of $300 fur 90 days at 7^ ? 
•What are the proceeds ? 

203. What is the interest of $280 for 2 yr. 4 mo. at S%1 
. What is the amount ? 

204. What is the interest of $70 for 6 mo. 12 da. at 7^? 

205. What is the interest of $25.25 at 7^ for 36 days ? For 
12 days i For 90 days ? For 60 days ? 

206. What is the interest on $380 at 6^ for 38 days? For 
93 days? For 63 days? 

207. What principal at 7% in 1 year will give $55 interest? 
$36? $72? 

208. What principal at 6^ will yield $30 per month? $66 ? 
$70? 

200. What principal at 6^ will yield 30 cts. per day ? 86 ? 
25 cts. ? 

210. How long will it take $30 to double itself at 6^ ? At 
7^? At 9,^? At 8^? 

211. I received $4 for the use of $20, 1 year; what is the 
rate per cent. ? • 

212. I received $25 for the use of $90 for 4 months; what 
was the gain per cent. ? 

213. I have $2000 invested in the Amepican Lock Co. ; I 
receive a semi-annual dividend of $30 : what rate of interest 
do I get on my investment ? 

214. A 8^ semi-annual dividend is what per cent, per an- 
num? 

Form. — S^ semi-annuatty is ^^ per annum, butBtfiee Z% interest i» 
paid at th'' end of 6 moniha if is worth Z% of the Z%^ equal to t?ii of^%^ 
which added to %% makes 6.09^, 
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215. What is the annual worth of $800, for which I receive 
a semi-annual dividend of 3^ ? 2 i^ ? 8^ ? 

FoBM. — Z% of. |800 for 6 mas. is $24, and for 1 year it is $48. 
B% of $24 /or 6 mos. is 12 cU., uhich added to $48=$48.72, the an- 
uttal iBorth, 

216. What is the annual worth of $1200 for which I receive 
a quarterly di vidend of 2^ I Of 3^ I Of 5^^ ? 

217. Diyide 45 into two parts that shall he to each other as 
7 is to 8. 

Form. — 1. Sines the numbers are to each other as 7 is to 8, hence 
46 must be divided into 15 equal parts; 7 of these parts will eqtMl 
Bne of the numbers^ and 8 the other. Or, 

Form. — 2. Since (he numlers are to each other as 7 to 8, ?ience one 
nimiier will be; f^ of ^6^ and the other f^ of46f equal to 21 and 24. 

218. Divide 24 into two numhers which shall he to each 
other as 6 and 7. 

219. Diyide 48 into 8 parts which shall he to each other as 
8,4,5. A8 6, 9, 9, As 6, 7, 11. 

220. Two men hought a mill worth $5000. One paid $3 
as often as the other paid $17. What part of the mill did 
each own? What is the value of each part? 

221. Two men hired a pasture for $24; one put in 5 horses, 
the othdr 8 horses; what should each pay? 

222^ Charley had ^ cts. and Francis had 7 cts. ; they gave 
them for 48 apples ; hew many should each have? 

228. Henry and James bought a hasket of apples, Henry 
paying- 80 cts. and James 20 cts. They sold them so as to 
make 40 cts. ; how should the money be divided ? 

224. A and'B agree to do a job cf work for $10. A quit 
when half done, and B finished it ; how much should each re- 
ceive? 

Foujf. — If A and B working together do half the work^ then A does 
i ofi or i tf/ the- whole, ani B do€8 \ of \\\ or \ of \UMiKttUi henc^ 
A is enHUed to \ of $10, or %1\^ ani JB is ealUUd to \ o| V^, w ^V 
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225. Three men, A, B, And 0, agree to Mild 50 rd. of 
stone wall for $100. After building 20 rd. A quit work; 
after building 40 td. B quit, and completed the job ; how 
should the money be divided t 

Form. — Since the first 20 rd. ie ic/Jie xchole^ ike nejt 20 t» | of 
(he whole J and the rema'nder is J- ofihevchole ; then Ay B, and C huilt 
i of the whof.e, B and C built f^ and C buili }, hence, 

A buUt (^ of t)= fn of the whole, 
'* ^ *• (^ofi)+{iofi)=^ofthewhole. 

O " (i of |)+(i of f)4-i=ft of the whole; hmce A U 
entWedto f^ o/ 1100, or $18^; £ to ^o/ $100, or $38^; and C to fi^ 
of $100, or ^3^. 

226. A, B, and agree to build a house for $400. They 
do ^ of the work, when A quits ; after § of the work is donis B 
quits, and then finishes the job ; how should the money be 
divided ? 

227. A man agreed to cut SO cords of wood for $60. After 
cutting 10 cords he took in a partner ; after cutting 10 cords 
more they took in another partner to finish the job ; how much 
should each receive ? 

228. A agreed to dig a well 40 feet for $100 ; but the Inst 
half is worth twice as much as the first half. After digging 20 
feet he takes B as a partner ;* and A and B after digging to the 
depth of 30 feet take as a partner to finish. How shall the 
money be divided ? 

229. A can do a piece of work in 6 days, and B in 3 days ; 
in how many days can both do it by working together? 

Form. — If A can do it in 5 days, he can do i of it in 1 day ; if B 
can do it in fi days, he can do\of it in 1 day, and bath can do iH-i, 
or f^ ofit'in.l day, and it would taJce them as many days as f^ i$ 
contained times in \t, which is 1} days. 

230. A can do a piece of woHc in 5 days ; B can do it in 2 
days; and can do it in 6 days: how msKci^ ^vs% ^'^Sl \fe \sbi«A 
if alJ nork together ? 

^ Digitized by Google 



194 INTELLBCTUAL ABITHMEHC. 

231. A can build a bora in 40 days ; B can build it in 50 
dajs ; and C can build it in 60 days. A and B work together 
vntil it is half finished, whjBQ helps to finish it. They re- 
ceive $740 for the work. How shall the money be divided ? 

232. There are 3 pipes -to a cistern, the first can empty it 
in 5 hours, the second can empty it in 6 hours, an 1 the third 
can empty it in 8 haul's; how many hours will it take for all to 
empty it ? 

233. Five men agree to do a piece of work for $60, each to 
receive an equal part; when the work is J done, 4 of the men 
quit, and the fifth man finishes it; how much should each 
receive? 

^34. A can baild a wall in 10 dsys, and B can do it in 15 
days; after working 3 days together, B leaves A to finish it; 
how long will it take him? 

LESSON LXXIIL 

METRIC SYSTEM OF WEIGHTS A^D MEASURES. 

■M, The Metric System of weights and measures is formed 
f\pon the decimal scale, and has for its base an invariable unit 
ddiivcd from nature, and called a*METKE; and upon this unit 
oU-the units of weight and measure are base J. 

07. The Metre is the ten-millionth part of tlie distance 
from the equator to the pole; and is the principal unit of 
Linear measure. 

68. The Are is a square whose side is ten metres. It is the 
principal unit of luperficial measure. 

69. The Stere is a cube whose edge is a metre. It is the 
principal unit of solid or cubic measure. 

'''6. The Litre is a cube whose edge is the tenth of a metre. 
It is the principal unit of all measures of capacity, 

^i» The Oram is the weight of a cube of pure water at its 
greatest density^ whose edge \ai\ieliundT«dCK^^x\.QV ^metr«« 
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A litre of water weighs 1,000 grains. It is the principal unit 
of weight. 

72. The namei of the derivative denominations are formed 
hj joining a Latin or Greek prefix to the principal units. 
* There are seven of these prefixes derived as follows : 
MiLLi, from MillesimuMj a thatuandth. 
latin. ^ Ceuti, from Centedmui^ a hundredth. 



a tenth. 



Greek. 



one hundred, 
one thouiand. 



Dboi, from DeeimuSj 
Deoa, tert, 
Hecto, from Hecaton^ 
Kilo, from Kilioi. 
Mtbia, ten thousand. 

The formation of the tables can he ^een at a glance by the 
following : 
Milli 
Centi 
Deci 



Deca 
Heeto 
£:ilo 
Myria 



MSTBB. 



Abe.* 



Stkbb. 



> Litbb. 



Gbav. 



Navbs. FsoiruMciATioir. Abb. Naura. Pbonvnciatioit. Abb. 



Mllliiuetre 

Centimetre 

Pccimetre 

Mitre 

Decametre 

Hectometre 

Kilometre 

Myrinmetre 



IKCilliare 

Centiare 

Declare 

Are 

Decare 

Hectare 

Kilare 

Myrlnre 



Hilllstcre 
Centistere 
Decistere 
Stere 

^Decastere 
* Tbealn 
preBxed to Are, 



Miir-e mee'-ter 

Sent'-e-mee'-ter 

Des'-G-mee'-ter 

Mee'-ter 

Dek'-a-mee-ter 

Hec'-tomet'-ttr 

Kill'-o-mee-ter 

Mir'-e-a-nee'-ter 

Miir-e-ftre 

Sent'-e-Aro 

Dee'-e-Are 

Are 

Dek'^ro 

Hec'-tAre 

Kiir.ftre 

Mir-e.&re 

Miir^at4r 

8ent'-e-8tAr 

Des-c-istdr 

Stfire 

Dek'-a-stte 



mi7i« 

cm.. 

dm. 

m. 

diem. 

Am. 

Am. 

m/gftn, 

ma. 

ea. 

da. 

a. 

dka. 

ha. 

ka. 



e$. 
ds. 
s. 
dkM. 



Hectostere 

KiloEt^re 

Myriastere 



iMiiiilitre 

Centilitre 

Decilitre 

Litre 

Decalitre 

Hectolitre 

Kilolitre 

iMyiiaUtre 



iMyi 
Mill 



j—illigram 

Centigram 

Decigram 

Gram 

Decagram 

Hectofrram 

Kilogram 

M vrinfiram 

^uinttA 



Hee'-to-6tto 

Kill'.Q-Bler 

Mirve-a-fltfir 

MUl'-e-li -ter 

Sent'-e-li'-ter 

Des'-e-li'-ter 

Li-ter 

Dels -a liter 

Hec'-to-li-tcr 

Kiir-o-li'-ter 

Mir'-e-a-li'.ter 

Mill'-e-gram 

6€:nt'-egr{m 

Dea'-c-gram 

Gram 

Dek'-a-prrm 

Hec'-to-grnm 

Kill-o prcm 



ks. 
myt. 
ml, 
cf. 
dL 
I 

dkl 
hL 
W. 
itnyL 



kg. 



deca and 'myriCy and the o in Htclo mx^ Ici^ ^^ ^ow^ -^^^ssfc- 
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Scales and Tables. 

' («.)SoAtK. (6.) Table.* 

10 mm. = 1 cm. 

10 cm. = 1- dm. * 

10 dm. = 1 m. 

10 rti. = 1 dfem. 

10 dkm. = 1 hm. 

10 hm. = 1km. 

10 km. = 1 mym. 

si 

0.0 (Contracted.) 

10 mm. = 1 cm. 
1 MetrQ =5 8 ft. 8| in. (nearly). 100 cm. = 1 m. ^ 
1 Kilometre = 198 rd. 18 ft. 10 in. 100 m. = 1 km. 

73. The Centimetre is the unit generally used for meas- 
lipements k%6 than a metre. 

't4L. The Metre is the unit commonly nsed by artizans. 

Tft. The Kiloimetre is the unit commonly used by snr- 
veyors in measuring distances. 

1. How many centimetres in 8 metres? In 12 metres? 

2. How many metres in 36 kilometres? In 11 kilometres? 
S. How many millimetres in 11 metres? In 16 metres? 

4. How many centimetres in 5 li:ilometres ? In 7 kilo* 
metres? 

5. How many centimetres in 400 millimetres? In 1600 
millimetres? 

6. How many metres in 8467 centimetres ? Ana. 34.67 m. 

7. How many kilometres in 874 metres? In 3654 centi- 
metres? 

* The table for each unit is formed in the same manner. For the remaining 
!ts only contracted tables will be given, for the iAiermcdiatis denominations 
very seldom used in praeUce, Vt \b ^oxio \^ttXL\UMk\««a iA thrust upon the 
'« attention sueii a miiltiplkity otnsiMa, 
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m 



s__ 




0» 








CO 




u» : 




tH E 




CO = 


■ 


0] = 




^ E 





J J5 
I I 
^ i 



Non. — Bj the 
panying illuatration it will 
be seen that one-tenth of a 
metre, or ten centimetres 
equals about 8f| in., or a 
trifle short of 4 in. 

This measure a^ well 
as the other measores and 
weights, are written as whole 
numbers and decimals. The 
decimal point is placed at the 
right of the unit ; thos, 4.167 
f».ma7 be written 416.!i cnti 
To make a metric rule, cut 
a piece of wood, paper, or 
tape, 39} in. long. Divide 
it into 10 equal parts, and 
each part into ten other equsl 
parts; each of these parts is 
1 centimetre. Divide eaoh 
centimetre into ten ^nal 
parts, and each part is atnil' 
limetre. 

Tlie diameter of the nickel 
five cent piece of 1866 is 2 
centimetree^ and its weight is 
5 fframe^ 



RBDirorH>ir, Addition, ANO SuBTBAO¥iotf. 
7b reduce to lower denominations. 
Reduce Z7.04'hm. to metres. 
'" * Operation.— iV.04ib7i.x 1000=87040 m. ^9i«. 
Form.— Since in 1 i»». there are tOOO m., m ^1 A^ Vm. ^«fc '«». 
87,46 times 1000 m,^ which is 8t460 m. -/WkW^t^t^ NJafcl^tpwsQ% 
Q 
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(a.) Eule.— i^w^'ip^y ^ 5^w» dmommatfow 6y 10, 100, 1000, 
Sd.fmtha eeue mayrefutr^f by removing the decimal point to the ri^. 

. To reduce to higher denominatiom, 
Bedace 4130.3 metres to k'llopetres. 

.OpiBAX!ioar.*«T41S0.8 •».•+- 1000=4.1303 Jbit. Afu. 

FoftM.-^ince in 1000 metres there is one kilometre. In 4130.8 m. 
there toe as many kilemetres as 1000 m. are contained times in 
4180.8 m., which are 4.1803 km,; hence the following 

(6.) Bule, — Divide the given denomination by 10, 100, 1000, dx,^ 
a» tkt ease may require^ by removing the deeimai point M the left. 

To ftdd or to •abtraot the metric weights and meaaares, is 
^ren the following 

(<T.) Sule. — Change the given numberp to the same denominaiion, 
then add or euh^act m in deeiMal fracHons, 

1. Bought 3 pieces of tape, the first contained 15 m., the 
second 14 w., and the third 7 m. ; how much was bought in 
all? ' ' 

2. Sold 5.5 m. of calico and 7.75 m. of muslin; bow manjr 
metres did I sell in all ? 

i. John is 2.05 m. high, and Henry \d 1.75 «•. high ; how 
much taller is John than Henry ? 

4. How many metres in one kiloraettet In 3 kilometres? 
6. How many metres in 3.5 kilometresf In 4.3 kifometres? 
6. Add the following in metres : ' 

4.32 km. = 4320. m.. 

46.07 *»». = 46070. f». 

27.371 *!?». = 27371. m. 

4170 f»: = 4170. m, 

24.67 m. '= 24.67 w. 



(7.) 


(81i; 


48.8r hm. 


8.47 m. 


2Q4ikM. ,. 


6743 mi 


4a8.«»., 


8687 few. 


.876 iw» - 


94,8ft fe». 


4.«r Ja», 


4.96 m. 



\ 



81955.W l», 
2?edacd and add the foUoVmgVcv'^WBs&wj^x 
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(9.) 


an 


(11.) 


(12.) 


(13.) 


41^7 in. 


8.94 m. 


41.8 km. 


41;8*9i, 


6f8<i»n. 


20m. 


7.63 hm. 


81.67 •». 


8676 m. 


6.03 hm. 


Q7,Shm. 


417 *m. 


46.7 m. 


41.86 ifi.* 


8067 m. 


467 m. 


88.67 m. 


867 Iwi. 


43.67 •!. 


4186 m. 


8967 m. 


71.8 m. 


.418 m. 


41^.6 m. 


8918 m. 



14. From 436 *m. 15. From 41367 ik. 16. Fi^m 46 hn. 
Take 678 m. Take 26 ib». Take 867 wi. 

17. "What ^ill 3.5 m, of calico cost at 25 cts. per metre ? 

18. How many dresses containing 4:4 m., can be cut from 
a pieee containing 26.84 m. t ' What will reijiaiii ? 

MODEL OPSBATZOK. 

(«.) (ft.) 

8.5 ■•!» m, fn, . . . 

05«t9. : 4.4)25.34(6 ^«. 



82.0 



17.5 .. . 

70 ^ 8.84in.'Rem. 

87.5=87iot9. 

Foi(M.-^^.) Since 1 metre easts 26 cti,j 8.6 m. toiU ccm^ S.6 times 
25 <^., which are 87.6 <^«., eguo/ 87i ctt. 

Form.— (6.) £itn^0 4.4 m. ntaAr^ 1 dress^ there eon 6« a« manv 
dresses cut fronn n jfiece containing 26.34 m., as 4.4 m. ar« contained 
times in 26.34 m., loAieA are 6 A'/zim loi/A a remainder^ 3.34 m. 

19. Bonght 3.47 m. of silk at 3 cts. per centimetre ; what 
did it cost? 

-^ 80. A man bdnght 8.76 metres of ^cloth and sold 8^ of it; 
bow much reoNiiaed? 

. • 01. Bonght frilk at 93 per metre, iind sold it at an advance 
of 20^ ;^ what did I get for it ? 

98. If I cu448 centimetres of ribbon froni a piece contain- 
iBf 7.34 m.; wii^ will the rtmm^^t Aa^^ot^^^^^'^-^'^ 
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SQUARE MEASURE- 

76. The S^mare Metre is the UDit commonly used bj arti- 
sans in specifying surfaces of lanaU extent It contains abonit 
10$q.ft, llOaq. in. 

YY. The Are is the unit oommonly used to express qoABti^ 
ties less than the hectare. 100 Ares make one hectare. 

78. Tbe Heetare is the unit commonly used by surveyor^ 
in estimating the contents of land. It contains 2.471 acres. 
100 ares make 1 hectare. 






(a.) SoALS. 
• « 8 

ail 



c8 <v c8 
« t* ® _ 



(b.) Table. 
100 sq. millinietres=l sq. cm* 
100 sq. centimetres:^ 1 sq. dm. 

1 sq. m. 

1 ca. 



100 sq. decin^etres 



-!: 



8 



s 
'3 



0000 0. 000000 
5 Centimetreg. 



a 





100 sq. metres > _- 
lOOceutiaues j— ^a™- 



100 area 



T 



I { 



25 Squart Cetaimetret. 



=lba. 



Note. — It will 
be seen by the ac- 
companying illus- 
tration that 25 cen- 
timetres contain an 
area a trifle less 
than 4 5q. inches. 
It will also be 5>een 
that the snperficial 
eooteitts is found 
by muUiplyinff the 
Ungth h^ tke 
Irudih; hente a 
%f^iik^ 10 ceAtl- 
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2 Inch0f< 



cejitimetres wide, 
w 100 sq. oenti- 
metres make I sq. 
decimetre, and for 
the same reuson 
100 sq. deoimetres 
make 1 0q.. metre 
or eentiare,' 



4 Square fychea, 

ItLtJSTBATIOKS. 



a 

1 Sq, metre. 



1 sq. metre=l «entiare. 



rmn I 



1 pecian, 

10 sq. metres \ . declare 
lOcentiaies J ^ <i«ciare- 











lOMetrw. 










































































5 























































































































































1 Aft. 



100 sq. metres 

100 centiares 

10 declares 



> =1 are. 



NoTK. — The formation of the ai^ will wadily be seen by 
the above illnstrations, and in the same manner the deeare and 
heetare are found. The hectart is a a^^^x^ <^a»\ak\\!^Ek%^S^^'^^ 
sqn&pe metKB. 
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23. How many sq. metres in the walls of a room 3 metres 
high, 8 metres long, and 7 metres wide ? 

24. How many sq. metrea in the ceiling of the same room ? 

25. How many sq. metres in the walls and ceiling of a 
room 2.75 metres high, 8.5 metres long, and 6 metres widet 

26. How milch will it cost to plaster the walls and ceiling 
of a room 8.3 metres long, 7 metres wide, and two metres 
high, at $1.75 per sq. metre? 

27. How many square metres of hoards will it take to make 
a hi)X with lid 1.5 metres long, 1.3 metres wide, and 72 centi- 
metres deep, making no allowance for thickness ? 

28. In 3742.74 sq. metres how many hectares? 

29. The length of a certain :field is 146 m.^ the width is 
125 m. 36 cm* ; how many hectares does it contain ? 

30. I bought a tract of land 6 km, long and 2.57 hm. wide ; 
what was it worth at $3.40 per hectare ? ^ 

31. The width of a piece of land is 300 metres, what must 
he the length to o mtain 12.24 hectal-es ? 

32. The length of a hoard is 47 centimetres, what must be 
the width to contain 4,000 sq. centimetres ? 

OUBIO MEASUBE. 

79. The Cubic Metfe or Stere is the unit commonly 
nsed by engineers in estimating the solid contents of embank- 
ments, cellars, walls, etc. It equals 1.808 cu. yards. 

(a.) ScALK. (50 Table. 

1000 cu. mm. = 1 cu. cm. 




) 1 en. 

n. = [■ 1 litre 
) 1 ms. 



. dm. 

1000 cu. cm. = ]■ 1 litre. 
ms. 



« S 1000 cu. dm. = \ \ ^;V °^- 

SJ?^1S^ SB 
^(?0 0. 000000000 '^^^ ^^'^^ ==- ^>3^ 
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Illustrations. 



a 



1 Mxllittere. 



I CQ. dedaoetre 
1 litre 



|rrl milUstex*. 




1 CentUUre. 
10 millUteres ) . , «_«„*^,^ 



1 Jhcizttre 



100 litres . 

100 eu. decimetres ( _ ) 1 hectolitre. 
100 millisteres [ ~ < 1 decistera 
10 centisteres 



1000 litres ^ 

1000 c. dedmetrefl / 1 e. metre. 
1000 mil list area \^\\ kilohtre. 
100 centisteree i ( 1 stera 
10 decisteres J 



■ > :^f^^5 


^ 






^ 


^^ 
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On^'-^^v 
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K\:\N_ 




















k\\>,\ 




















\\\\\ 








































• \\\ 




















\\ • 




















\| 





















1 Slere. 



Note. — By the above illnstrations will be seen tbe formft- 
tion of the atere or euhie metre. In the 8ame manner the 
kilostere may be found, which is a cube vhose edge is 10 
metres, and contains 1,000 cu. metres, or 1,000,000 litres. 

83. How many cubic metres in a box 3 w. deep, 4 m. long, 
25 cm, wide ? 

34. I have a pile of wood 36.T metres long, 1.3 wide, and 
1.8 m high ; what is it worth at 27 cts. per stere ? 

36. How deep must be a box 2.25 m, square, to contain 9.8 
stores ? 

86. How many steres in a wall 25 w. lon^^ ^AmA\\Ng^> 
and 24«3 cm. thick ? 
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37. What must I give to remoTe the earth from a cellar 
3.2 m. deep, 9 m. long, and 7.5 w. wide, at 56 cts. per stere ? 

38. I wish a square box which will 'contain 1,000 litres of 
corn ; what are its dimensions ? 

39. How many litres of wheat cai^i be put in a box 8.4 m. 
long, 3.5 m. deep, and 2.1 m, wide? 

DRY AND LIQUID MEASURE. 

80. The XTnit commonly nsed in the measurement of 
grain, roots, and liquids by the barrel, is the hectolitre. It 
equals 26.417 gal. wine measure, or 2.839 bu. dry mieasure. 

81. The XTnit commonly used by grocers is the litre. It 
equals 1,0567 qt. wine measure, or .908 qt. dry measure, or a 
trifle more than a wine quart. 

(a.) Scale. (5.) Tablk. 

t ^ B ^t 10 millilitres = 1 cl. 

"7^^ a> • 100 litres = 1 hi. 

£3.^3'^;^^ o-g _ ( 1 kl. 

0000 0. 000 ^""^ ^'^^^^ - 1 1 cu. m. 

83. To find the contents of bins or cisterns in litres. 
Rule* — Th^ produd of the length, breadth, and thickness, in ded- 
metres, will give the contents in litres, 

40. How many hectolitres of wine in a tank 4.8 m. deep, 
5 m. wide, and 6 m. long? 

41. What will be the value of the wheat in a bin 4.3 m. 
deep, 2.4 m. long, and 1.8 m. wide, at $4i80 per hectolitre I 

42. What is the depth of a box 6 m. long and 5 m, wide, 
that will hold 1.250 hectolitres of corn ? 

43. I wish to build a cistern that will hold 2.025 hectolitres 
of water ; how deep must \l \)ft W l\vfe \.o\} \a At,Xi m, ^^sjsare I 

uigiiized by CjOOQIC 



INTELLECTUAL ARITHMETIC. 205 

44. A man bought 4.8 litres of beaos ; what was the cost 
at 375 cts. per litre ? 

45. 6.8 litres of potatoes cost $1.80 ; how ranch is that per 
litre? 

46. Bought 1.8 hectolitre of molasses for $86 ; how much 
was that per litre ? 

47. What must I give for 18.2 litres of vinegar, at 8 cts. 
per litre? 

WEIGHT. 

83. The XTnit commonly used in philosophical experiments, 
by jewellers and druggists, is the gram. Its weight is 15.432 
gr. Troy. 

84. The XTnit commonly used by grocers is the Jcilogram^ 
commonly contracted to kilo. It is the weight of a litre of 
pure water, and equals 2.2046 lb., or about 2j lb. avoirdu- 
pois. 

85. The XTnit commonly used in weighing heavy bpdie?, as 
coal, iron, marble, R. B. freight, dec, is tlie Tonneau, It is the 
weight of a cubic metre of pure water, and equals 2204.6 lb. 
avoirdupois. ^ 

(a.) SoALB. (b.) Tablb. 

oS g 10 milligrams = 1 eg. 

ZbD Zt Z^ 1^^ centigrams = 1 gram. 

P:^ .:4 pH 6fi tf s 1000 grams = 1 kg. 



ti tii . 1000 kilograms = 1 T. 

>> fen fer^ C fen J'r. ^ 



00000 0. 000 

86, To find the weight of water is given the following 
Sllle< — («•) ^« contents in cu. ceniimetrea equate the number ^ 

grams, 

Note. — A en. metre of walei •wev^\^\\.QUwft»».^«sA^"\^«^ 

of water weighs 1 kilograna. 
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48. What is the weight of water oontaiDed in a tank 4.3 m. 
long, 8 m, wide, and 2.5 m. deep ? 

49. How man/ tohneaux of water in a dock 125 in. long, 
75 m, wide, and 10 m. deep ? 

50. There is a tank 12 m. 8(|iiare ,* what is tke weight df a 
vessel that causes the water to rise in it 2.5 metres ? 

51. What ii the cost of 85 centigrams of tea, at $4.60 per 
kilogram? 

52. I bought 87 kilos of sugar, at 15 cts. per kilo ; what 
was the amount of the bill ? 

58. At $15 per tonneau, what is that per kilo? 

54. If ten kilos of coffee cost $1.88, how much is that per 
kilo? 

55. I bought 3.4 kilos of indigo at $8 per kilo ; 4.7 kilos of 
logwood at 16 cts. per kilo ; what was the amount of the bill ? 

56. A man bought a gold chain weighing 13.7 grams, at 
16 cts. per gram ; what was the cost ? 

57. I paid $8.40 for a chain weighing 8.7 grams; how 
much was that per gram ? 

58. I wish to make 16 grams of quinine into 11 doses ; how 
much in each dose ? ' 

50. How many pills of equal size cfin be made from 14 
grams of ipecac, 11 grams of jalap, and 5 grams of liquorice, 
each pill to contain 35 centigrams ? 

MEASUKEMENT OF ANGLES. 
ST. In the Centesimal or french methofl, the right anfjfle 
U divided into 100 equal parts called grades, the grade into 100 
equal parts called minutes, the minute' into. 100 equal parts 
called seconds, 

(5.) Table. 
100 seconds C) = 1 minute ('). 

100 grades , •== (% ^'^^'^ ^'^^'^ ^^ ''^'^^ 
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. Note. — Since the signs for both the common and centesi- 
mal methods are the same, to prevent confusion when minutes 
andiseconds are expressed in the centesimal method, annex the 
abpeviation, een,; thns, 3^ 46' cen. 

60. How many minntes in 8 r. a, ? In 860 degrees ? 

Gl. The sum of two angles is what, when one measures 
^6' 87'' een^ and the other 23' 86'Vtfn. ? 

62. Add 4 gr. 40'* ue»., 2' 4" een., 78" een., 4 gr. 3' 46". 

63. The sum of two angles is 3 gr. 4", one is 1 gr. 5' ; 
what is the other f 

88. To reduce the eommon to the metric eyetem^ 

LOTEAB MeASUBX. 

(fl.) Tahle * of equivalents. 
1 in. = 25J mm. (nearly). 
1 ft. = 306 mm. (nearly). 
1 yd. = 914 mm. 
1 rd. r= 6029 mm. 



1 sq. in. = 6.6 sq. cm. 
1 sq. ft. = 9.3 sq. dm. 
1 aq.yd; = .836 sq. m. 
1 acre = 4Q.47 a. 



Imi. 


= 1609.36 m: 


1 cm. 


= .8937= J in. (nearly). 


Im. 


= 39.87 in.=1.093 yd. 


1km. 


= .62137 mi. = 198 rd. 




18 ft , 10 in. 


JEASrS 


i.— Table. 


Isq. 


cm. = .166 f^. in. 


Isq. 


„ _ i 1650 sq. in. 
"^ ~| 1.076 sq.ft. 


1 are 


= 119.6 sq. yd. 


Iha. 


= 2.471 acres. 



1 cu. in. 
1 en, ft. 



(e.) CuBio MsASUBE. — Table, 
= 16.887 en. centm, 
34 litres. 



— 528. 

"" \ .0288 steres. 
1 cu. yd. = .76681 steres. 
1 cord = 8.6281 steresi 
1 fluid oz.= .02958 litres. 
1 gal. = 8.786 litres. 
1 bos. = 36.24 litres. 



llitre 



!1.0567qt. liq. meas. 
.908 qt. dry meas. 
heoto- < 2.837 bu. dry mens, 
litre = ( 26.417 gal. liq.meas. 



1 kUoli- 
tre 

1 en. me- 
tre 

1 stere 



r 86.316 cu. ft. 
1.308 cu. y<l. 
264.17 gal. liq. 
meas. 



' Authorised by Act of Congtc*a> lu\^ *n,\^^^ 
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1 oz. troj = 81.1 grams. 

1 oz. avoir. = 28.35 " 
1 lb. avoir. = 453.6 " 



(d.) Weight— ra&fo. 

1 ton avoir. = 007.2 kilos. 
1 ^a^ i 15,432 gr. troy. 
lg^^°^-=j.5648 dr. avoir. 
1 kilogram = 2.2046 lb. avoir. 
1 tonaeau = 2204.6 lb. avoir. 



(e,) Angulab Measure. — TaJfle. 



1 r. a.= 100 grades. 

V = IJ grades. 

r =: 1.85 minutes Ccen.)^ 

r = 8.08 seconds C cen.) 



1 cir. = 400 grades. 
1 grade = 9 deg. 
r cen. = 5.4 
rcen. =8.24", 



HedncQ 8 ft 9 in. to the metric sjstem. 
Eeduce 80 bu. 8 pks to the metric system. 



MODEL 


OPEBATION. 


mm. ft 

805 x8 = 2.44 m. 
in. 


L bu. 
4)35.24x30 = 10.57 U 


25ix9= .229 " 


pks. 

8.81 X 3 = .26 " 







2-««8 10.88 " An^ , 

Form. — (a). 1. Since in 1 ft, there are*S06 mm.^ in Sft. there are 
8 times 305 min,^ which are 2.44 m. 

2. Since in I inch there are 25^ mm. in 9 inches there are 9 times 
25^ mm.^ which are .229 m.\ and the sum of 2.44 m. aiid .229 ^. 
equds 2.669 »i., therefcre % ft, 9 m. eqy^s 2.669 metrss. 

Anal. Steps. — 1. Find the number of hectolitres in 80 bushels, 
2. JP^nd the number of hectolitres in 1 peek^ them. 

3 pecks, 
8. J^nd the sum of hectolitres in alU 
M jELxde, — Multiply the wmnbtr (o be redu^ by the value cf 
ONB o/it9 units in the metric STftTvat. 
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64. Reduce 6 mi. 18 rds. to kilometres. 

65. Reduce 1 jd. 2 ft 5 in. to metres. 

66. Reduce 5 in. to hectares. 

67. Reduce 1 sq. yd. 4 sq. ft. to ares, 

68. Reduce 2 sq. ft. 17 sq.. in. to centiares. 

69. Reduce 46 sq. ft. 18 sq. in. to sq. metres. 

70. Reduce 7 cords to steres. 

71. Reduce 12 cu. yd. 8 cu. ft to stores. 

72. Reduce 14 bu. 8 pks. to litres. 

78. Reduce 11 cu. ft. 7 cu. in. to litres. 

74. Reduce 8 cu. yd. 4 eu. ft. to hectolitres, 

75. Reduce 4 lb. 8 oz. avoirdupois to kilogramsL 

76. Reduce 5 lb. 6 oz. troy to grams. 

77. Reduce 68 gal. 2 qts. to hectolitres. 

78. Reduce 8** 4 86'' to tlie centesimal scale. 
70. Reduce 17° 5' 40'' to the centesimal scale. 
80, Reduce 8 bar. 14 gaL to hectolitres. 

89. To reduce the metre to the common eyetem. 
Reduce 43.6 metres to yard*. 
Reduce 46.8 hh to liquid measure. 

MODEL OPEBATIONS. 
m. yd. 

(a.) 48.6 X- 1.093= 47 yd. 1 ft. 9.6 in. Ane, 

hi gal 

(I.) 46.8 X 26.417 = 19 bar. 26 gal. 8.2 gi. Ans. 
■ Form. — (a.) Since in \ metre there are 1.093 yd, in 43.6 m., there 
iire 43.^ times 1.098 yd,^ uhich care 47.6 yds., equal to 47 yd, 1 ft, 
9.6 tn. 

Form. — (h,) Since in 1 heetMre there are 26.417 gal, in 46.8 
Ikeetolitree there are 46.3 times 26.417 gal., which are 1223.1 ^o/., 
equal to 19 bar, 26 gal, 8.2 gills ; hence the following 

{e^) Btll6. — Multiply the number to be reduced 6tj <^t xol>ut «^ 
ONE of its units in the common ST«n)&. % 
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81. Reduce 41.7' kilometres to miles; 

82. Reduce 87.4 sq. metres to sq. ft. 

83. Reduce 47.3 hectares to acres. 

84. Reduce 43.3 litres to ou. ft ' 

85. Reduce 43 steres to cords. 

8^. Reduce S.41 cu, metres to cu. ft 

87. What will a piece of doth ooDtainiDg 4.86 m. coet at 
$2.50 per yd.? Ans.^llB. 

88. What will 12 yd. Of broadcloth cost at $4.60 per 
metre? Ans, $6BA6. 

89. Bought 80 pieces of calico, each containing 23.64 metre. 
at 60 cts. per metre ; what was the- amount of the bill? 

00. Sold 23.4 f». of broadcloth, which cost 80 cts.; at an 
advance of 20^ what did 1 make per metre? 

01. What is the cost of putting np 684.87 hm. of telegraph 
wire at $1.50 per kilometre ? 

92. How much will it cost to tranaport a car load of frdght 
826 hm,.6t 10 cts. per mile ? 

03. What must be the length of a board 80 centimetres 
wide to contain 5 sq. feet? .. Atu. 1.55 metres. 

94. What is the value of a lot 126x28 ft. at $3 per sq. 
metre? -4n*. $984,813. 

95. How many sq. metres in the walls of a room 3 metres 
high, 8 metres long, and 7 metres wide ? : . 

96. How many metres in the ceiling of the same room ? 

97. How many sq. metres in the walls and ceiling of a 
room 2.75 metres high, 8.5 metres long, and 6 metres wide ? 

08. How much will it cost to plaster the walls and ceiling; 
of a room 8.3 metres long, 7 metres wide, and 2 metres higjb, 
at $1.75 per sq. metre? 

99. How many boards will it take to make a box with lid, 
1.5 metres long, 1.3 metres wide, and 7.2 metres deep, makfng 
no allowance for thickness ? 

\ 100, Bow many hectares ma lot of land 487.8 metres long 
aii(7403.4 metres wide. Ho^ mttui sctw^'V 
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TEST QUESTIONS FOB EXAMINATION. 
66« How is the metric sjstera of weighte and measuree formed t 

67. What is the length of a metre T Of what Ig it the principal anit t 

68. What is an arc t What are its dimensions f Of what is it the prin- 
cipal unit t 

69* What is the principal unit of cubic measure ? 

70« What are the dimensions of the litre? What Is its usef 

T 1 . What Is the use of a gram ? How is the weight of a gram determined f 

7S* How are the names of the derivative denominations formed ? How 
many prefixes are ueedt From what are they derived! Bedte the con- 
tracted table of linear measure. 

VS* What unit is generally nsed for measurements less than a metre? 

74* What unit is commonly used by artisans t 

75* What unit is commonly used by surveyors? What Is the length of 
10 centimetres t How may a metric rule be made t What Is the rule for 
reducing to lower denominations t What is the rule for reducing to higher 
denominations ? 

76« What is the use of the square metre t What is its area t 

77. For what is the are used ? How many ares make a hectHre t 

78. What is the unit used by surveyors? How many acres does it con- 
tain ? About how many square inches are in 25 sq. centimetres t Beclte the 
table. • ' 

79. What is the use of the cubic metre or stere ? How many cu. yards 
does it contain t IlluBtrate the formation of the declare. The formation of 
the are. The formation of the centistere. What denominations are equiva- 
lent to the mlllistero? Show the formation of the centistere. Bhow the 
formation of the decistere. The formation of the stere. Beclte the table. 

80* What unit is commonly used in the measurement of grain, roots, dec t 
How many gallons wine measure does it contain t How many bushels t 

81. What is the use of the litre ? How many quarts wine measare does 
it contain t How many quarts dry measure t Becite the table. 

82. Give the rule for finding the contents of bins, cisterns, &c. 

- 83. What unit of weight is commonly used in Philosophical experiments, 
by jewelers, &c. ? What is its weight in Troy grains ? 
< 84. What is the nse of the kilogram ? How many pounds avoirdupois 
does it weigh t 

85. What unit is commonly used in weighing heavy bodies, as iron, 
marble, R. R. freight, &c. t Recite the table. 
• 86. Give the rule for finding the weight of water. 

87. What method is used In the measurement of angles! Recite the 
table. 

88. Recite the table of equivalents of linear measure. Beclte the table 
of equivalents of square measure. Of cubic measure. Of weight. Of angu- 
lar measure. Give rule for changing the comwioii V> \SMi xsv^VcX^i vs^vko^.* 

89. Oive rule for reducing the metric \o t'kift ftommou %i%\.'fiav. 
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